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PREFACE TO THE SIXTH EDITION. 


A coNSiDER/jRLE number of illustrations have been 
added to this edition ; and several of them have 
been taken, not from the Human subject, but from 
the Rabbit, the Sheep, the Dog, and the Frog, in 
order to aid those, who, in accordance with the 
recommendation contained in the Preface to the 
Sefond Edition, attempt to make their knowledge 
!*eal, bj^ acquiring some practical acquaintance with 
the facts of Anatomy and Physiology. 

My thanks are again due to my friend Dr, Foster, 
F.R.S., for many valuable suggestions, and, more 
especially, for the trouble he has taken in super- 
intending the execution of the new woodcuts. 


London, September 1872. 




PREFACE.TO THE SECOND EDITION. 


The present edition of the ‘‘ I^essons in Elementary 
Physiology,*’ has been very carefully revised. A few 
woodcuts have been added ; others have been re- 
plated by better ones, as in the case of the figures 
af the retina, which 'embody the results of Schultze’s 
latest ftsearches. 

Some additions (but as few as possible, lest the 
book should insensibly lose its elementary character) 
have been made ; among the most important I count 
the very useful “ Table of Anatomical and Physi- 
ological Constants ” drawn up for me by Dr. Michael 
Foster, for whose friendly aid I am again glad to 
express my thanks. 

It will be well for those who attempt to study 
Elementary Physiology, to bear in mind the impor- 
tant truth that the knowledge of science which is 
attainable by mere reading, though infinitely better 
than ignorance, is knowledge of a very different kind 
from that which arises from direct contact with fact ; 
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and that the worth of the pursuit of science as an 
intellectual discipline is almost lost by those who 
seek it only in books. 

As the majority of the readers of these Lessons 
will assuredly have no opportunity of studying ana- 
tomy or physiology upon the human subject, these 
remarks may seem discouraging. But they are not 
so in reality. For the puri)ose of acquiring a prac- 
tical, though elementary, acquaintance with physi- 
ological anatomy and histology, the organs and tissues 
of the commonest domestic animals afford ample 
materials. The principal points in the structure and 
mechanism of the heart, the lungs, the kidneys, or 
the eye, of man, may be perfectly illustrated by the 
corresponding parts of a sheep ; while the phenonfbna 
of the circulation, and many of the most iniportant 
properties of living tissues, are better shown by the 
common frog than by any of the higher animals, ^ 

Under these circumstances there really is no reason 
why the teaching of elementary physiology should not 
be made perfectly sound and thorough. But it should 
be remembered that, unless the learner has previously 
acquired a knowledge of the elements of Physics and 
of Chemistry, his* path will be beset with difficulties 
and delays. 

T. H. H. 

London, July 1868. 



PREFACfe TO THE FIRST EDITION. 


The following “ Lessons in Elementary Physiology ” 
are primarily intended to serve the purpose of a 
text-book for teachers and learners in boys^ and girls' 
schBols. 

* My object in writing them has been to set down, 
in plain and concise language, that which any person 
who desires to become acquainted with the prin- 
ciples of Human Physiology may learn, with a fair 
prospect of having but little to unlearn as our know- 
ledge widens. 

It is only by inadvertence, or from an error in 
judgment, therefore, that the book contains any 
statement, or doctrine, which cannot be regarded as 
the common property of all physiologists. I have 
endeavoured simply to play the part of a sieve, and 
to separate the well-established and essential from 
the doubtful and the unimportant portions of the 
vast mass of knowledge and opinion we call Human 
Physiology. 
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PREFACE TO FIRST EDITION. 


The originals of the woodcuts are, for the most 
part, to be found in the works of Bourgery, Gray, 
Henle, and Kolliker. A few are new. 

I am particularly indebted to my accomplished 
friend. Dr. Michael Foster, for the pains and trouble 
he has bestowed upon the Lessons in their passage 
through the press. 

The Royal School of Mines, London, • 

October 1866. 
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LESSONS 

IN 

ELEMENTARY PHYSIOLOGY. 


, LESSON I. 

A GENERAL VIEW OF THE STRUCTURE AND 
• FUNCTIONS OF THE HUMAN BODY. 

1, The body of a living man performs a great diversity 
of actions, some of which are quite obvious ; others re- 
quire more or less careful observation ; and yet others can 
be detected only by the employment of the most delicate 
appliances of science. 

Thus, some part of the body of a living man is plainly 
always in motion. Even in sleep, when the limbs, head, 
and eyelids may be still, the incessant rise and fall of the 
chest continue to remind us that we are viewing slumber 
and not death. 

More careful observation, however, is needed to detect 
the motion of the heart ; or the pulsation of the arteries; 
or the changes in the size of the pupil of the eye with vary- 
ing light ; or to ascertain that the air which is breathed out 
of the body is hotter and dampen than the air which is taken 
m by breathing. 

And lastly, when we try to ascertain what happens in 
ihe eye when that organ is adjusted to different distances; 

B 
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or what in a nerve when it is excited : or of what materials 
flesh and blood are made : or in virtue of what mechanism 
it is that a sudden pain makes one start — we have to call 
into operation all the methods of inductive and deductive 
logic ; all the resources of physics and chemistry ; and all 
the delicacies of the art of experiment. 

2. The sum of the facts and generalizations at which we' 
^ arrive by these various modes of inquiry, be they simple 

; or be they refined, concerning the actions of the body and 
j the manner in which those actions are brought about, con- 
‘ stitutes the science of Human Physiology. An elementary 
outline of this science, and of so much anatomy as is inci- 
dentally necessary, is the subject of the following Lessons ; 
of which I shall devote the present to an account of so 
much of the structure and such of the actions (or, as they 
are technically called, ‘‘functions of the body, as can be 
ascertained by easy observation ; or might be so ascer- 
tained if the bodies of men were as easily procured, exa- 
mined, and subjected to experiment, as those of animals. 

3. Suppose a chamber with walls of ice, through which 
a current of pure ice-cold air passes ; the walls of the 
chamber will of course remain unmelted. 

Now, having weighed a healthy living man '^ith great 
care, let him walk up and down the chamber for an hour. 
In doing this he will obviously exercise a great amount of 
mechanical force ; as much, at least, as would be required 
to lift his weight as high and as often as he has raised him- 
self at every step. But, in addition, a certain quantity of the 
h-fi wiU converted into water ; showing that 

the manhas given off heat In abundance. F urthermore, if 
the air which enters the chamber be made to pass through 
lime-water, it will cause no cloudy white precipitate of 
carbonate of lime, because the quantity of carbonic acid 
in ordinary air is so small as to be inappreciable in this 
way. But if the air which passes out is made to take the 
same course, the lime-water will soon become milky, from 
the precipitation of carbonate of lime, showing tne pre- 
sence of carbonic acid, which, like the heat, is given op 1^ 
the man. 

Again, even if the air be quite dry as it enters the dham^ 
her (and the chamber be lined with some material $b nsfto 
shut out aU vapour from the melting ice walls), that wMch 
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is breat hed out of_ thejnao».aad„:^hat which is given, .off 
from his sKi5;;Snrexhibit clouds of vapour ; which vapour, 
theffelbre, is derived from the body. 

After the expiration of the hour during which the expe- 
riment has lasted, let the man be released and weighed 
once more. He will be found to have lost weight. 

Thus a living, active, man constantly 
force^ gives acid and waUr^ and 

undergoes p 

4. Plainly, this' state of things could not continue for 
an unlimited period, or the man would dwindle to nothing. 
But long before^the effects of this gradual diminution of 
substance become apparent to a bystander, they are felt 
by the subject of the experiment in the form of the two 
imperious sensations called hunger and thirst. Jo still 
these cravings, to restore the weight of the body to its 
former amount, to enable it to continue giving out heat, 
water and carbonic acid, at the same rate, for an indefinite 
period, it is absolutely necessary that the body should be 
supplied with each of three things, and with three only. 
These are, fi rstly, f resh air ; secondly, drink — consisting 
of waterJn some shape or other, however much it may be 
adulterated ; t hird^l^^food . That compound^ known to 

must form a part oT this 
food, if it is to sustain life indefinitely ; and fa tty, starc hy, 
or g^prrhnrinp mntfprs ought to be Contained in the food, 
if it is to sustain life conveniently. \jtc 

5. A certain proportion of the matter taken in as food 
cither cannot be, or at any rate is not, used ; and leaves 
the body, as excrementitious matter^ having simply passed 
through the alimentary canal without undergoing much 
change, and without ever being incorporated with the 
actual substance of the body. But, under healthy con- 


ditions, and when only so much food as is necessary is 
taken, no important proportion of either proteid matter, 
or fat, or starchy or saccharine food, passes out of the 
body as such. Almost all re al food le ave§jho>-body^ in 
the fhtm either of water ^ o r or of a thi rd 

a Ttr a- n a ll i afl or of Certain saline compbuiidsT 
Chemicts have determined that these products which are 
thrown out of the body and are called excretions^ contain. 
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if taken altogether, far ipnre n vyg^vn Aan th<* fnftd 

I wa^^r taken into tl^e hnrly. Now, the only possible SOUfce 
whence the body can obtain oxygen, except from food and 
water, is the air which surrounds it.‘ And careful inves- 
tigation of the air which leaves the chamber in the imagi- 
nary experiment described above would show, not only 
that it has gained carbonic acid from the man, but that it 
has lost oxygen in equal or rather greater amount to him, 
6 . Thus, if a man is neither gaining nor losing weight, 
the sum of the weights of all the substances above enume- 
rated which leave the body ought to be exactly equal to 
the weight of the food and water which ^nter it, together 
with that of the oxygen which, it absorbs from the air. 
And this is proved to be the case. 

Hepce it follows that a man in health, and “ neither 
gaining nor losing flesh,” is incessantly oxidating and 
wasting away, and periodically making good the loss. 
So that if, in his average condition, he could be confined 
in the scale-pan of a delicate spring balance, like that 
used for weighing letters, the scale-pan would'desceid at 
every lAeal, and ascend in the intervals, oscillating: to 
equal distances on each side of the average position, 
which would never be maintained for longer ttllan a few 
minutes. There is, therefore, no such thing as a sta- 
tionary condition of the weight of the body, and whd,t we 
call such is simply a condition of variation within narrow 
limits — a condition in which the gains and losses of the 
numerous daily transactions of the economy balance one 
lanother. 

7. Suppose this diurnally-balanced physiological state 
to be reached, it can be maintained only so long as* tlie 
quantity of the mechanical work done, and of heat, or 
other force evolved, remains absolutely unchanged. 

Let such a physiologically-balanced man lift a heavy 
body from the ground, and the loss of weight which he 
would have undergone without that exertion will be 
immediately increased by a definite amount, which 
cannot be made good unless a proportionate amount of 


s Fresh country idr contains in every zoo parts nearly az of oxygptjf 
79 of nitrogen gas, together with a small fraction of a part of carb^ic 
a minute uncertain proportion of ammonia, and a variable quantity of trgtery 
vapour. (See Xesson IV. | ix.} 
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extra food be supplied to him. Let the temperature of I 
the air fall, and the same result will occur, if his body" 
remains as warm as before. u ^ ' 

On the other hand, diminish his exertion and lower his 
production of heat, and either he will gain weight, or 
some of his food will remain unused. 

Thus, in a properly nourished man, a stream of food is 
constantly entering the body in the shape of complex 
compounds containing comparatively little oxygen.; as 
constantly, the elements of the food (whether before or 
after they have formed part of the living substance) are 
leaving the body, combined with more oxygen. And the 
incessant breaking down and oxidation of the complex 
compounds which enter the body are definitely propor- 
tioned to the amount of force the body exerts, whether in 
the shape of heat or otherwise ; just in the same way as 
the amount of work to be got out of a steam-engine, and 
the amount of heat it and its furnace give off, bear a strict 
proportion to its consumption of fuel. 

8. From these general considerations regarding the 
iiatufe of life, considered as physiological work, we 
may turn for the purpose of taking a like broad survey 
of the sfiparatus which does the work. We have seen 
the general performance of the engine, we may now look 
at its build. 

The human body is obviously separable into heady 
trunk y and limbs. In the head, the brain-case or skull 
is distinguishable from the face. The trunk is naturally 
divided into the chest or thoraxy and the belly of abd<h 
men. Of the limbs there are two pairs — the upper, or 
armsy and the lower, or legs; and legs and arms again 
are subdivided by their joints into parts which obviously 
exhibit a rough correspondence — thigh and upper army 
leg and fore-army ankle and wristy fingers and toes^ 
plainly answering to one another. And the two last, in 
fact, are so similar that they receive the same name of 
digits; while the several joints of the fingers and toes 
have the common denomination of phalanges. 

The whole body thus composed (without the viscera) is 
seen to be bilaterally symmetrical ; that is to say, if it 
were split lengthways by a great knife, which should be 
made to pass along the middle line of both the dorsal and 
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ventral (or back and front) aspects, the two halves would 
almost exactly resemble one another. 

9 . One-half of the body, divided in the manner de- 
scribed (Fig. I, A), would exhibit, in the trunk, the 
cut faces of thirty-three bones, joined together by a 
very strong and tough substance into a long column, 
which lies much nearer the dorsal (or back) than the 
ventral (or front) aspect of the body. The bones thus 
cut through are called the bodies of the vertebrce. They 
separate a long, narrow canal, called the spinal canal^ 
which is placed upon their dorsal side, from the sp*a 2 ®>as 
chamber of the chest and abdomen, which lies upon their 
ventral side. There is no direct communication between 
the dorsal canal and the ventral cavity. 

The spinal canal contains a long white cord — the spinal 
cord-— which is an important part of the nervous system. 
The ventral chamber is divided into the two subordinate 
cavities of the thorax and abdomen by a remarkable, 
partly fleshy and partly^ membranous, partition, the dia- 
phragm (Fig. I, Z>), which is concave towards the abdo- 
men, and convex towards the thorax. The alimentary 
canal (Fig. j, A 1.) traverses these cavities from one end to . 
the other, piercing the diaphragm. So does a loi^ double 
series of distinct masses of ner\’^ous substance, >^ich are 
called ganglia^ are connected together by nervous' cords, 
and constitute the ^o-C2i}Xc^ sympathetic (Fig. i, 5/.). The 
abdomen contains, in addition to these parts, the two 
kidneys^ one placed against each side of the vertebral 
column, the liver ^ Xhc pancreas or “ sweetbread,” and the 
spleen. The thorax encloses, besides its segment of the 
alimentary canal and of the sympathetic,, the heart and 
the two lungs. The latter are placed one bn each side of 
the heart, which lies nearly in the middle of the thorax. 

Where the body is succeeded by the head, the upper- 
most of the thirty-three vertebral bodies is followed by a 
continuous mass of bone, which extends through the whole 
length of the head, and, like the spinal column, separates 
a dorsal chamber from a ventral one. The dorsal cham- 
ber, or cavity of the shull, opens into the spinal canal. It 
contains a mass of nervous matter called the brain, wMch 
is continuous with the spinal cord, the brain and the spinal 
cord together constituting what is termed the cerebrospinal 
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axis (Fig. i, C.^., C.S). The ventrul chamber, or cavity 
of the face^ is almost entirely occupied by the mouth and 
pharynx^ into which last the upper end of the alimentary 
canal (called gullet or oesophagus) opens. 

lo. Thus, the study of a longitudinal section shows us 
that the human body is a double tube, the two tubes being 
completely separated by the spinal column and the bony 
axis of the skull, which form the floor of the one tube and 
the roof of the other. The dorsal tube contains the cere- 
bro-spinal axis ; the ventral, the alimentary canal, the 
sympathetic nervous system, and the heart, besides other 
organs. 

Transverse sections, taken perpendiciflarly to the axis 
of the vertebral column, or to that of the skull, show still 
more clearly that this is the fundamental structure of the 
human body, and that the great apparent difference be- 
tween the head and the trunk is due to the different size 
of the dorsal cavity relatively to the ventral. In the head 
the former cavity is very large in proportion to the size of 
the latter (Fig. i, B) ; in the thorax, or abdomen, it is very 
small (Fig. i, C). ® 

The limbs contain no such chambers as are found in 
the body and the head ; but, with the exception <>f certain 
branching tubes filled with fluid, which are called blood» 
vessels and lymphatics^ are solid or semi-solid, throughout. 

II. Such being the general character and arrangement 
of the parts of the human body, it will next be well to con- 
sider into what constituents it may be separated by the 
aid of no better means of discrimination than the eye and 
the anatomist’s knife. 

With no more elaborate aids than these, it becomes 
easy to separate that tough membrane which invests the 
whole body, and is called the skin, or integument, from the 
parts which lie beneath it. Furthermore, it is readily 
enough ascertained that this integument consists of two 
portions : a superficial layer, which is constantly being 
shed in the form of powder or scales, composed of minute 
particles of horny matter, and is called the epidermis j 
and the deeper part, the dermis, which is dense and fibrous 
(Fig. 32). The epidermis, if wounded, neither gives rise’ 
to pain nor ble^s. The dermis, under like circum- 
stancesii is very tender, and bleeds freely. A practicid 
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distinction is drawn between the two in shaving, in the 
course of which operation the razor ought to cut only 
epidermic structures ; for if it go a shade deeper, it gives 
rise to pain and bleeding. 

The skin can be readily enough removed from all parts 
of the exterior, but at the margins of the ap ertur es of the ' 
body it seems to stop, and to be replaced by a layer which 
is much redder, more sensitive, bleeds more readily, and 
which keeps itself continually moist by giving out a more 
or less tenacious fluid, called mucus. Hence, at these 
apertures, the skin is said to stop, and to be replaced by 
mucous membrane^ which lines all those interior cavities, 
such as the alitnentary canal, into which the apertures 
open. But, in truth, the skin does not really come to an 
end at these points, but is directly continued into the 
mucous membrane, which last is simply an integument of 
. greater delicacy, but consisting fundamentally of the same 
\ two layers, — a deep, fibrous layer, containing blood-vessels 
Vnd nerves, and a superficiad, insensible, and bloodless 
v\ne, now called the epithelium. Thus every part of the 
blld/ might be said to be contained between the walls of 
a yiouble bag, formed by the epidermis, which invests the 
out\Hde wf the body, and the epithelium, its continuation, 
whiCs\ lines the internal cavities. 

i2.^’The dermis, and the deep, sanguine lajre^ which 
answer to it in the mucous membranes, are chiefly made 
up of ^'.filamentous substance, which yields abundant 
gelatine^vi being boiled, and is the matter which tans 
when hiJi is made into leather. This is called areolar^ 
fibrous^ or, better, connective tissue.^ The last name is the 
best, because this tissue is the great connecting medium 
by which the different parts of the body are held together. 
Thus it passes from the dermis between- all the other 
organs, ensheathing the muscles, coating the bones and 
cartilages, and eventually reaching and entering into the 
mucous membranes. And so completely and thoroughly 
does the connective tissue permeate almost all parts of 
the body, that if every other tissue could be dissected 
away, a complete model of all the organs would be left 
composed of this tissue. Connective tissue varies very 


> Ev^ry such constituent of the body, as epidermis, cartilage, or musde, 
is called a ** tissue.'* (See Lesson XII.) 
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much in character ; sometimes being very soft and tender, 
at others—as in the tendons and ligaments, which are 
almost wholly composed of it — attaining great strength 
and density. 

13. Among the most important of the tissues imbedded 
in and ensheathed by the connective tissue, are some the 
presence and action of which can be readily determined 
during life. 

If the upper arm of a man whose arm is stretched out 
be tightly grasped by another person, the latter, as the 
former bends up his fore-arm, will feel a great soft mass 
which lies at the fore part of the upper arm, swell, harden, 
and become prominent. As the arm is extended again, 
the swelling and hardness vanish. 

On removing the skin, the body which thus changes its 
configuration is found to be a mass of red flesh, sheathed 
in connective tissue. The sheath is continued at each end 
into a tendon, by which the muscle is attached, on the 
one hand, to the shoulder-bone, and, on the other, to one 
of the bones of the fore-arm. This mass of flesh is ’the 
muscle called biceps^ and it has the peculiar property of 
changing its dimensions — ^shortening and becoming thick 
in proportion to its decrease in length — when in^uenced 
by the will as well as by some other causes," and of 
returning to its original form when let alone. This 
temporary change in the dimensions of a muscle, this 
shortening and becoming thick, is spoken of as its con- 
traction, It is by reason of this property that muscular 
tissue becomes the great motor agent of the body ; the 
muscles being so disposed between the systems of levers 
which support the body, that their contraction necessi- 
tates the motion of one lever upon another. 

14. These levers form part of the system of hard 
tissues which constitute the skeleton. The less hard of 
these are the cartilages^ composed of a dense, firm sub- 
stance, ordinarily known as “ gristle.” The harder are the 
bones^ which arc masses either of cartilage, or of connec- 
tive tissue, hardened by being impregnated with phosphate 
and carbonate of lime. They are animal tissues which 
have become, in a manner, naturally petrified ; and when 
the salts of lime are extracted, as they may be, by the 

* Sttch causes are called stimuli. 
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action of acids, a model of the bone in soft and flexible 
animal matter remains. 

More than 200 separate bones are ordinarily reckoned 
in the human body, though the actual number of distinct 
bones vsiries at different periods of life, many bones which 
are separate in youth becoming united together in old age. 
Thus there are originally, as we have seen, thirty-three 
separate bodies of vertebrae in the spinal column, and the 
upper twenty-four of these commonly remain distinct 
throughout life. But the twenty-fifth, twenty-sixth, twenty- 
seventh, twenty-eighth, and twenty-ninth early unite into 
one great bone, called the sacrum; and the four remain- 
ing vertebrae often run into pne bony mass called the 
coccyx. In early adult life, the skull contains twenty-two 
naturally separate bones, but in youth the number is 
much greater, and in old age far less. Twenty-four ribs 
bound the chest laterally, twelve on each side, and most 
of them are connected by cartilages with the breast-bone. 
In the girdle which supports the shoulder, two bones are 
always distinguishable as the scapula and the clavicle. 
The pelviSy to which the legs are attached, consists of two 
separate bones called the ossa innominata in the adult ; 
but each^^j innominaUim is separable into three (called 
pubis^ ischium, and ilium) in the young. There are thirty 
bones in each of the arms, and the same number in each 
of the legs, counting the patella, or knee pan. 

All these bones are fastened together by ligaments, or 
by cartilages ; and where they play freely over one 
another, a coat of cartilage furnishes the surfaces which 
come into contact. The cartilages which thus form part 
of a joint are called articular cartilages, and their free 
surfaces, by which they rub against each other, are lined 
by ardelicate synovial membrane, which secretes a lubri- 
cating fluid — the synovia, 

15. Though the bones of the skeleton are all strongly 
enough connected together by ligaments and cartilages, 
the joints play so freely, and the centre of gravity of the 
body, when erect, is so high up, that it is impossible to 
make a skeleton or a dead body support itself in the 
upright position. That position, easy as it seems, is the 
result of the contraction of a multitude of muscles which 
oppose and balance one another. Thus, the foot affording 



12 


ELEMEMTARY PHYSIOLOGY, 


the surface of support, the muscles of the calf (Fig. 2 , 1) 
must contract, or the legs and body would faH forward. 



Fig. a Diagram illustrating the Attachments of some of the 
MOST important Muscles which keep the Body in the erect 
Posture. 


I. The muscles of the calf. II. Those of the back of the thigh. III. 
Thosepf the spine. ^ These tend to keep the ^dy fh>m falling fommxU^ ^ 



the direcdon of action of the muscles, the foot being fiEed. 
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But this action tends to bend the leg ; and to neutralize 
this and keep the leg straight, the great muscles in front 
of the thigh (Fig. 2, 2) must come into play. But these, 
by the same action, tend to bend the body forvirard on the 
legs ; and if the body is to be kept straight, they must be 
neutralized by the action of the muscles of the buttocks 
and of the back (Fig. 2, III). 

The erect position, then, which we assume so easily and 
without thinking about it, is the result of the combined 
' and accurately proportioned action of a vast number ol 
muscles. What is it that makes them work together in 
this way ? ' • 

16. Let any person in the erect position receive a 
violent blow on the head, and you know what occurs. On 
the instant he drops prostrate, in a heap, with his limbs 
relaxed and powerless. What has happened to himi 
The blow may have been so inflicted as not to touch a 
single muscle of the body ; it may not cause the loss oi 
a drop of blood : and, indeed, if the “ concussion,” as it 
is calted, has not been too severe, the sufferer, after a few 
moments of unconsciousness, will come to himself, and 
be as w^l as ever again. Clearly, therefore, no per- 
manent injury has been done to any part of the bodyj 
least of all to the muscles, but an influence has been 
exerted upon a something which governs the muscles. 
And this irifluence may be the effect of very subtle 
causes. A strong mental emotion, and even a very bad 
smell, will, in some people, produce the same effect as a 
blow. 

These observations might lead to the conclusion that i1 
is the mind which directly governs the muscles, but a 
little further inquiry wall show that such is not the case, 
For people have been so stabbed, or shot in the back, as 
to cut the spinal cord, without any considerable injury tc 
other parts : And then they have lost the power of stand- 
ing upright as much as before, though their minds ma> 
have remained perfectly clear. And not only have the> 
lost the power of standing upright under these circum- 
stances, but they no longer retain any power of eithei 
feeling what is going on in their legs, or, by an act oi 
their volition, causing motion in them. 

, 17. And yet, though the mind is thus cut off from the 
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lower limbs, a controlling and governing power over them 
still remains in the body. For, if the soles of the 
disabled feet be tickled, though no sensation will reach 
the body, the legs will be jerked up, just as would be the 
case in an uninjured person. Again, if a series of galvanic 
shocks be sent along the spinal cord, the^legs will per- 
form movements even more powerful than those which 
the will could produce in an uninjured person. And, finally, 
if the injury is of such a nature that the cord is crushed 
or profoundly disorganized, all these phenomena cease ; 
tickling the soles, or sendihg galvanic shocks along the 
spine, will produce no effect upon the legs. 

By examinations of this kind carried still further, we 
arrive at the remarkable result that the brain is the 
seat of all sensation and mental action, and the primary 
source of all voluntary muscular contractions ; while the 
spinal cord is capable of receiving an impression from 
the exterior, and converting it not only into a simple 
muscular contraction, but into a combination of such 
actions. t 

Thus, in general terms, we may say of the cerebro- 
spinal nervous centres, that they have the pQ^wer, when 
they receive certain impressions from without, of giving 
rise to simple or combined muscular contractions, 

1 8. But you will further note that these impressions 
from without are of very different characters. Any part 
of the surface of the body may be so affected as to give 
rise to the sensations of contact, or of heat or cold ; ana 
any or every substance is able, under certain circum- 
stances, to produce these sensations. But only very few 
and comparatively small portions of the bodily frame- 
work are competent to be affected, in such a manner as to 
cause the sensations of taste or of smell, of sight or of 
hearing : and only a few substances, or particular kinds 
of vibrations, are able sa to affect those regions. These 
very limited parts of the body, which put us in relation 
with particular kinds of substances, or forms of force, 
are what are termed sensory organs. There are two such 
organs for sight, two for hearing, two for smell, and one, 
or more strictly speaking two, for taste. 

19. And now that we have taken this brief view of the 
structure of the body, of the organs which support it, 
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of the organs which move it, and of the organs which 
put it in relation with the surrounding worl(L or, in other 
words, enable it to move in harmony with influences from 
without, we must consider the means by which all this 
wonderful apparatus is kept in working order. 

All work, as -we have seen, implies waste. The work 
of the nervous system and that of the muscles, therefore, 
implies consumption either of their own substance, or of 
something- else. And as the organism can make nothing, 
it must possess the means of obtaining from without that 
which it wants, and of throwing oif from itself that which 
it wastes ; and we have seen that, in the gross, it does 
these things. The body feeds, and it excretes. But we 
must now pass from the broad fact to the mechanism 
by which the fact is brought about. The organs which 
convert food into nutriment are the organs of alunentation; 
those which distribute nutriment all over the body are 
organs of circulation; those which get rid of the waste 
products are organs of excretion. 

20 j»The organs of alimentation are the mouth, pharynx, 
gullet, stomach, and intestines, with their appendages. 
What they do is, first to receive and grind the food. i 
They then act upon it with chemical agents, of which 
they possess a store which is renewed as fast as it isi 
wasted ; and in this way separate it into a fluid contain- 
ing nutritious matters in solution or suspension, and in- 
nutritious dregs or fceces. ^ 

21. A system of minute tubes, ‘with verv thin walls, 
termed capillaries^ is distributed through the whole or-, 
ganism except the epidermis and its products, the epithe- ’ 
lium, the cartilages, and the substance of the teeth. On 
all sides, these tubes pass into others, which are called ' 
arteries and veins; while these, becoming larger and 
larger, at length open into the hearty an organ which, as 
we have seen, is placed in the thorax. During life, 
these tubes and the chambers of the heart, with which 
they are connected, are all full of liquid, which is, for 
the most part, that red fluid with which we are all familiar 
as blood. 

The walls of the heart are muscular, and contract 
rhythmically, or at regular intervals. By means of these 
contractions the blood which its cavities contain is driven 
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iii Jets out of these cavities into the arteries, and thence 
into the capillaries, whence it returns by the veins back 
into the heart. 

This is the circulation of the blood. 

22. Now the fluid containing the dissolved or suspended 
nutritive matters which are the result of the process of 
digestion^ traverses the very thin layer of soft and per- 
meable tissue which separates the cavity of the alimentary 
canal from the cavities of the innumerable capillary vessels 
which lie in the walls of that canal, and so enters the 
blood, with which those capillaries are filled. Whirled 
away by the torrent of the circulation, the blood, thus 
charged with nutritive matter, enters the heart, and is 
thence propelled into the organs of the body. To these 
organs it supplies the nutriment with which it is charged ; 
from them it takes their waste products, and, finally, re- 
turns by the vei»s, loaded with useless and injurious ex- 
cretions, which sooner or later take the form of water, 
carbonic acid, and urea. 

23. These excretionary matters are separated from the 
blood by the excretory organs^ of which there are three — 
the skin^ the lunp^ and the kidneys. 

Different as these organs may be in appeaiance, they 
are constructed upon one and the same principle. Each, 
in ultimate analysis, consists of a very thin sheet of tissue, 
like so much delicate blotting-paper, the one face of which 
is free, or lines a cavity in communication with the ex- 
terior of the body, while the other is in contact with the 
blood which has to be purified. 

The excreted matters are, as it were, strained from the 
blood, through this delicate layer of filtering-tissue, and 
on to its free surface, whence they make their escape. 

Each of these organs is especially concerned in the 
elimination of one of the chief waste products— jwater, 
carbonic acid, and urea — though it may at the same time 
be a means of escape for the others. Thus the lungs are 
* especially busied in getting rid of carbonic acid, but at 
' the same time they give off a good deal of water. The 
duty of the kidneys is to excrete urea (together with other 
1 saline matters), but at the same time they pass away a 
( large quantity of water and a trifling amount of carbonic 
I acid ; while me skin gives off much water, some amount 
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of carbonic acid, and a certain quantity of saline matter, 
among which urea is, at all events, sometimes present. 

24, Finally, the lungs play a double part, being not 
merely eliminators of waste, or excretionary, products, 
but importers into the economy of a substance which is 
not exactly either food or drink, but something as im- 
portant as either, — to wit, oxygen^ It is oxygen which is 
the great sweeper of the economy. Introduced by the 
blood, into which it is absorbed, into all corners of the 
organism, it seizes upon those organic molecules Which 
are disposable, lays hold of their elements, and combines 
with them into the new and simpler forms, carbonic acid, 
water, and urea.* 

The oxidation, or, in other words, the hirning of thesef 
matters, gives rise to an amount of heat which is as effi^ 
cient as a fire to raise the blood to a temperature of about! 
100° ; and this hot fluid, incessantly renewed in all parts'^ 
of the economy by the torrent of the circulation, warms 
the body, as a house is warmed by a hot-water apparatus. 

25. But these alimentary, distributive or circulatory, ex- 
cretdl-y, and combustive processes would be worse than 
useless if they were not kept in strict proportion one to 
another.# If the state of physiological balance is to be 
maintained, not only must the quantity of aliment taken 
be at least equivalent to the quantity of matter excreted ; 
but that aliment must be distributed with due rapidity to 
the seat of each local waste. The circulatory system is 
the commissariat of the physiological army. 

Again, if the body is to be maintained at a tolerably 
even temperature, while that of the air is constantly vary- 
ing, the condition of the hot-water apparatus must be 
most carefully regulated. 

In other words, a combining organ must be added to 
the organs already mentioned, and this is found in the j 
nervous system, which not only possesses the function al- j 
ready described of enabling us to move our bodies and to \ 
know what is going on in the external world ; but makes ^ 
us aware of the need of food, enables us to discriminate ' 
nutritious from innutritious matters, and to exert the 
muscular actions needful for seizing, killing, and cooiking ; 
guides the hand to the mouth, and,govems all the move- 
ments of the jaws and of the alimentary canal. By it, 
c 
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the working of the heart is properly adjusted and the 
calibres of the distributing pipes are regulated, so as in- 
directly to govern the excreto^ and combustive processes. 
And these are more directly affected by other actions of 
the nervous system. 

26. The various functions which have been thus briefly 
indicated constitute the greater part of what are called 
the vital actions of the human body, and, so long as they 
are performed, the body is said to possess life. The ces- 
sation of the performance of these functions is what is 
ordinarily called death. 

But there are really several kinds of death, which may, 
in the first place, be distinguished from oi^e another under 
the two heads of local and of general death. 

27. Local death is going on at every moment, and in 

most, if not in all, parts of the living body. Individual 
cells of the epidermis and of the epithelium are inces- 
santly dying and being cast off, to be replaced by others 
which are, as constantly, coming into separate existence. 
The like is true of blood-corpuscles, and probably of many 
other elements of the tissues. ^ 

This form of local death is insensible to ourselves, and 
is essential to the due maintenance of life, jf^ut, occa- 
sionally, local death occurs on a larger scale, as the re- 
sult of injury, or as the ^consequence of disease, A bum, 
for example, may suddenly kill more or less of the skin ; 
or part of the tissues of the skin may die, as in the case 
of the slough which lies in the midst of a boij ; or a 
whole limb may die, and exhibit the strange phenomena 
of tnortification. 

The local death of some tissues is followed by their 
regeneration. Not only all the forms of epidermis and 
epithelium, but nerve, connective tissue, bone, and, at 
any rate, some muscles, may be thus reproduced, even on 
a large scale. Cartilage once destroyed is said not to be 
restored. 

28. General death is of two kinds, death of the body as 
a whole ^ and death of the tissues. By the former term is 
implied the absolute cessation of the functions of the 
brain, of the circulatory, and of the respiratory organs ; 
by the latter, the entire disappearance of the vital actions 
of the ultimate structural constituents of the body. 
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When death takes place, the body, as a whole, dies first, 
the death of the tissues sometimes not occurring until 
after a considerable interval. *2 

Hence it is that, for some little time after what is ordi-^ 
narily called death, the muscles of an executed criminals 
may be made to contract by the application* of proper < 
stimuli. The muscles are not dead, though the man is. 

29. The modes in which death is brought about appear 
at first sight to be extremely varied. We speak of natural 
death by old age, or by some of the endless forms of dis- 
ease ; of violent death by starvation, or by the innumer- 
able varieties of injury, or poison. But, in reality, the 
immediate causfi of death is always the stoppage of the 
functions of one of three organs ; the cerebro-spinal ner- 
vous centre, the lungs, or the heart. Thus, a man may 
be instantly killed by such an injury to a part of the brain^ 
which is called the medulla oblongata (see Lesson XI.) 
AS may be produced by hanging, or breaking the neck. 

Or death may be the immediate result of suffocation 
by strangulation, smothering, or drowning, — or, in other 
wordfe, of Stoppage of the respiratory functions. 

Or, finally, death ensues at once when the heart ceases 
to prop§l blood. These three organs— the brain, the 
lungs, and the heart — have been fancifully termed the 
tripod of life. 

In ultimate analysis, however, life has but two legs to 
stand upon, the lungs and the heart, for death through 
the brain is always the effect of the secondary action of 
the injury to that organ upon the lungs or the heart. The 
functions of the brain cease, when either respiration or 
circulation is at an end. But if circulation and respira- 
tion are kept up artificially, the brain may be removed 
without causing death. On the other hand, if the blood 
be not aerated, its circulation by the heart cannot pre-, 
serve life; and, if the circulation be at an end, mere 
aeration of the blood in the lungs is equally ineffectual 
for the prevention of death. 

30. With the cessation of life, the everyday forces of 
the inorganic world no longer remain the servants of the 
bodily frame, as they were during life, but become its 
masters. Oxygen, the sweeper of the living organism, 
becomes the lord of the dead body. Atom by atom, the 

c 2 
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complex molecules of the tissues are taken to pieces and 
reduced to simpler and more oxidized substances, until 
the soft parts are dissipated chiefly in the form of car- 
bonic acid, ammonia, water, and soluble salts, and the 
bones and teeth alone remain. But not even these dense 
and earthy structures are competent to offer a permanent 
resistance to water and air. Sooner or later the animal 
basis which holds together the earthy salts decomposes 
and dissolves — the solid structures become friable, and 
break down into powder. Finally, they dissolve and are 
diffused among the waters of the surface elf the globe, 
just as the gaseous products of decomposition are dissi- 
pated through its atmosphere. * 

It is impossible to follow, with any degree of certainty, 
wanderings more varied and more extensive than those 
imagined by the ancient sages who held the doctrine of 
transmigration ; but the chances are,vthat sooner or later, 
some, if not all, of the scattered atoms will be gathered 
into new forms of life. 

The sun’s rays, acting through the vegeiMJle world, 
build up some of the wandering molecules of caroonic 
acid, of water, of ammonia, and of salts, into the fabric 
of plants. The plants are devoured by animalsf animals 
devour one another, man devours both plants and other 
animals ; and hence it is very possible that atoms which 
once formed an integral part of the busy brain of Julius 
Caesar may now enter into the composition of Cassar the 
negro in Alabama, and of Caesar the house-dog in an 
English homestead. 

And thus there is sober truth in the words which Shake- 
speare puts into the mouth of Hamlet — 

** Imperial Caesar, dead and turned to clay, 

Might stop a hole to keep the cold away ; 

Oh that that earth, which kept the world in awe, 

Should patch a wall, t’ expel the winter’s fliw 1’* 
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LESSON 11 . 

T//£ VASCI/LaR system and THE CIRCULATION 


I. Almost all parts of the body are vascular j that is 
to say, they are traversed by minute and very close-set 
canals, which open into one another so as to constitute a 
small-meshed network, and confer upon these parts a 
spongy textur^ Xte canals, or rather tubes, are pro- 
vided withTHitinct out very delicate walls, composed of 
a structureless membrane (Fig. 3 A, «), in which at inter- 
vals small oval bodies (Fig. 3 A, b)y termed nuclei (see 
Lesson XII. § 2), are imbedded. 

These tubes are the capillaries. They vary in diameter 
from to of an inch; they are sometimes 

disposed in loops, sometimes in long, sometimes in wide, 
sometimes in narrow meshes : and the diameters of these 
meshes, or, in other words, the interspaces between the 
capillaries, are sometimes hardly wider than the diameter 
of a capillary, sometimes many times as wide (see Figs. 16, 
20, 32, 33, and 37). These interspaces are occupied by 
the substance of the tissue which the capillaries per- 
meate (Fig. 3 A, c)y so that the ultimate anatomical 
components of every part of the body are, strictly speak- 
ing, outside the vessels, or extra-vascular. 

But there are certain pa^s which, in another and 
broader sense, are also said to be extra-vascular or non- 
vascular. These are the epidermis and epithelium, the 
nails and hairs. iJie substance of the t^efh. aad-Xhfi.car- 
tilages ; which may and do attain a very considerable 
thickness or length, ^and yet contain no vessels. How- 
ever^ as we have seen that all the tissues are really extra- 
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vascular, these difTer only in degree from the rest. The 
circumstance that all the tissues are outside the vessels 
by no means interferes with their being bathed by the 
fluid which is inside the vessels. In fact, the walls of the 



Fig. 3. 


A. Diagrammatic representation of a capillary seep from above and^ in 
section ; <*, the wall of the capillary with the nuclei ; c, nuclei belonging 
to the connective tissue in which the capillary is supposed to be lying ; the 
canal of the capillary. 

B. Diagrammatic representation of the structure of a small artery ; a. 
epithelium ; the so-called basement membrane ; c, the circular non-striated 
muscular fibres, each with nucleus / e, the coat of fibrous tissue with 
nuclei y. 


capillaries are so exceedingly thin that their fluid contents 
readily exude through the* delicate membrane of which 
they are composed, and irrigate the tissues in which they 
lie. 


2. Of the capillary tubes thus described, o pe Iq nd con^ 
ta ins, during lif e, the red fluid. whilfiJiejOit] 
fiU^'with S palf^r watery, or inaky fluid, termed _ 
o r The capillaries, which contain blood, are con- 
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tinued on different sides into 


iifTw 


ih 1(V KTTuSVTn iTilblKTn 


The mere fact that the walls of these vessels are thicker 
than those of the capillaries constitutes an important 
difference between the capillaries and the small arteries 



i s musc ular. The number, arrangement, and even nature 
of these coats differ according to the size of the vessels, 
and are not the same in the veins as in*the arteries, though 
the smallest veins and arteries tend to resemble each 


other. 


If we take one of the smallest arteries, we find, first, 
a ve^ delicate constituting a sort of epi- 

thelium (Fig. 3 B, a), Outside lbis (separated from it by 
a structiyeless membrane. Fig. 3 B, d) cnmes thf* mus- 
cular coat of the kind nailed Main or non-striaVd 


(see Eesson XTi.\ made up of flattened spindle-shap e 
b ands or fibres which are wrapped round tne vessel 

(Fig- 3 B, 4 

Outside the muscular coat is a sheath of fibrous or 


connective tissue (Fig. 3 B,/;. 

In the smallest arteries there is but a single layer of 
these muscular fibres encircling the vessel like a series of 
rings ; but in the larger arteries there are several layers 
of circular muscular fibres variously bound together with 
fibrous and elastic tissue, though as the vessels get larger 
the quantity of muscular tissue in them gets relatively 
less. 


•Now these plain muscular fibres possess that same 
po wer of contractio n, or shorteni ng in the long, and 

broaopningr in tiarmw ^^'Uluil 

in the preceding Lesson, is the special property of mus- 
cular tissue. And when they exercise this power, they, 
of course, narrow the calibre of the vessel, just as 
squeezing it in any other way would do ; and this con- 
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traction may go so far as, in some cases, to reduce the 
cavity of the vessel almost to nothing, and to render it 
practically impervious. 

The state of contraction of these muscles of the small 
arteries and veins is regulated, like that of ntl^pr musnles. 
l23Lthei]:--<&ex3res ; or, in other wnrHg, t>>p^rves 
t n ±1^^ Hete rminp whether the fhrnngb 

nn^ free, or narrow and obstructed. 
Thus while the small arteries and veins lose the function, 
which the capillaries possess, of directly irrigating the 
tissues by transudation, they gain that of regulating the 
supply of fluid to the irrigators, or capillaries themselves. 

I The contraction, or dilatation, of the arteries which supply 
a set of capillaries, comes to the same result as lowering 
or raising the sluice-gates of a system of irrigation-canals. 

3. The smaller arteries and veins severally unite into, 
or are branches of, larger arterial or venous trunks, which 
again spring from or unite into still larger ones, and these, 
at length, c orntnunicate bv a few principal arterial a nd 
vPTmns trunks with the heart. _ ' 

nie smallest arteries and veins, as we have seen, are 
similar in structure, but the larger arteries and veins differ 
widely ; for the larger arteries have walls so thick and 
stout t hat they do not sink together when empt y ; and 
this thickness and stoutness arises from the circumstance 
that not only is the muscular coat very thick, but that, 
in addition, and more especially, s everal J a vers of a highl y 
e lastic, strong, fibrous substance ^come mixed up wit h 
^:l^e muscular layers. Thus, when a large artery 1^ pillled 
out and let go, it stretches and returns to its primitive 
dimensions almost like a piece of india-rubber. 

The larger veins, on the other hand, contain but little 
of either elastic or muscular tissue. Hence, their walls 
are thin, and they collapse when empty. 

This is one great difference between the larger arteries 
and the veins ; t he other is the presence of what a re 

C a grrpai- many nf" thP vf*ing in 

fhngfi wbipTi Ha i‘ti of "tlfltg b^ v. They are 

absent in the largest trunk's^ and in the smallest branches, 
and in all the divisions of the portal, pulmonary, and 
cerebral vein s. 

4. These valves are pouch-like folds of the inner wall 
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of the vein. The bottom of the pouch is turned towards 
those capillaries from which the vein springs. The free 
edge of the pouch is directed the other way, or towards 
the heart. Thf> action of pnnrfiAc tix the 

p assage of any fluid from the heart towards the capillarie s. 

thpv^o mf ^rtere witltLijuld passinegn the oppo - 
shfi dkef.tign (Fig. 4). The working of some of these 
valves may be very easily demonstrated in the living body. 
When the arm is bared, blue veins may be seen running 
from the hand, under the skin, to the upper arm. The 
diameter of these veins is pretty even, and diminishes 
regularly toward? the hand, so long as the current of the 
blood, which is running in them, from the hand to the 
upper arm, is uninterrupted. 


c 



IT 


C 
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Fig. 4.— Diagrammatic Sections of Veins with Valves. 

In the upper, the blood is supposed to be flowing in the direction of the 
arrow, towards the heart ; in the lower, the reverse way. C, capillary side ; 
H, heart side. 


But if a finger be pressed upon the upper part of one 
of these veins, and then passed downwards along it, so as 
to drive the blood which it contains backwards, sundry 
swellings, like little knots, will suddenly make tneir ap- 
pearance at several points in the length of the vein, where 
nothing of the kind was visible before. These swellings 
are simply di latations of the wall of the vein, caused by 
the_.prec;<;nrfi nf 'the l^lnnd on that wal1^ "^ve a valve 
which op pngpg itg barlrwarH pro gress. 1 he moment thft 
backward impulse ceases the blood flows on again ; the 
valve, swinging back towards the wall of the vein, affords 
ODstacle to its progress, and the distension caused 
its pressure disappears (Fig. 4). 
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nes m beinsr con 




d. That IS to 
say, they open only into trunks Hvhich 
carry fluid away from them, there 
being no large vessels which 


gg^imjartniiTaiin 


These trunks further resemble 
l all v^ns in being 

valv as which~FreeIy 
the passage of liquid from the 1 


phatic capillaries, but opstruct tne 
Fig. s-~Thr Lympha- flow of anything the other way. But 
^icsoftheFkontof the lymphatic trunks differ from the 
IHE IGHT RM. ycins, in thpy do not rapidly unite 
as®!hlly*’a?e intn Inrppr nnri laiffPr tnmla, whirh 
. sometimes called. These present a continually increasing cali- 
bre, and allow of a flow without inter- 
ganglia. Tuption to the heart. 

, Oul the contrary, remaining nearly 

of the same size, they, at intervals, enter and ramify in 
rounded bodies called lymphatic glands^ whence new 
lymphatic trunks arise (Fig. 5). In these glands the 


* It !s probable that these exceptions are apparent rather than rea^ but 
the question is not yet satisfactorily decided. 
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Fig. 6 —The Thoracic Puct. 

The Thoracic Duct occupies the middle of the figure. It lies upon the 
roinal column, at the sides of which are seen portions of the nbs (x). 
the receptacle of the chyle ; the trunk of the thoracic duct, oi»m 
at c into the junction of the left jugular (/) and subclavian (gr) vems 
they unite into the left innominate vein, which has been cut across 
^w the thoracic duct running behind it; d, lymphatic gl^ds placed 
the lumbar regions ; h, the supwor vena cava formed by the junction 
the right and mft innominate veins. 
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lymphatic capillaries and passages are closely interlaced 
with blood capillaries. 

Sooner or later, however, the great majority of the 
smaller lymphatic trunks pour their contents into a tu be. 

wh^rh is ahnnf as ag a Tiac in frnnf nf 

b ackbone^ and is called the thoracic duct This opens at 
the root of the neck into the conjoined trunks of the great 
veins which bring back the blood from the left side of the 
head and the left arm (Fig. 6). The remaining lym- 
phatics are connected by a common canal with the corre- 
sponding vein on the right side. 

Where the prin ciyal trunks of the lymphatic system 
open into the veins. ^Ives are placed, whic h allow ot the 
passage- of fluid only from the lymphatic to the vein. 
Thus the lymphatic vessels are, as it were, a part of the 
venous system, though, by reason of these valves, the 
fluid which is contained in the veins cannot get into the 
lymphatics. On the other hand, every facility is afforded 
for the passage into the veins of the fluid contained in the 
lymphatics. Indeed, in consequence of the nivjierous 
valves in the lymphatics, every pressure on, and contrao- 
tion of, their walls, not being able to send the fluid back- 
ward, must drive it more or less forward, t^TWards the 
veins. 

6. The lower part of the thoracic duct is dilated, a nd 
is -termed the rece'btac le. or ci^ern, ot the cfiyte (a, r ig. 6). 
In fact, it receives the l ympnatlc^' of thl^ illte^Liiffi sr which, 
though they differ in no essential respect from other lym • 
phatics, are^ called lacteals^ because, after a me al con - 

l^ttv IhAy orf> -ivilK a 

termed the! rJi^lr.. The lacteals, or lym- 
phatics of the small intestine, not only form networks in 
Its walls, but send blind prolongations into the little 
velvety processes te rmed with which the muco us 

membrane nf that \a i occr^r> A7'l j i 

trunks which open into the network lie in the mesentery 
(or membrane which suspends the small intestine to 
the back wall of the abdomen), and the glands through 
which these trunks lead are hence termed the mesenUric 
glands. 

7, It will now be desirable to take a general view of the 
arrangement of all these different vessels, and of 
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relations to the great central organ of the vascular system 
— the heart (Fig. 7). 

All the veins of every part of the body, exce pt tl^e 
t he heart itself, ancj rfrtpfr* of the abdomen, join 

together into larger veins, which, sooner or later, open 
into one of two great trunks (Fig. 7, VS.S. V.C.I.) 
termed the superior and the inferior vena cava.^ which 
debouch into the upper, or b road end of the right ha lf 
of ihe heart. 

All the arteries of every part of the body, e xcept the 
Inn g S f are more or less remote branches of one great 
trunk — the aorta (Fig. 7, Ao\ which springs from the 
lower division of the left half of the hea rt. 

The art eries of the lungs are branch^ of a great trufi k 
(Fig. 7, P.aS springing trom the lower aivlSton of Ihc 


e lungs, on the 




(Fig. 

Thus the venous trunks open into the upper division of 
each h^f of the heart — those of the body in general into 
that of the right half ; those of the lungs into that of the 
left half : while the arterial trunks spring from the lower 
moieties o^each half of the heart — that for the body in 
general from the left side, and that for the lungs from the 
right side. 

Hence it follows that the great artery of the body, and 
the great veins of the body, are connected with opposite 
sides of the heart ; and the great artery of the lungs and 
the great veins of the lungs also with opposite sides of 
that organ. On the other hand, the veins of the body 
open into the same side of the heart as the artery of the 
lungs, and the veins of the lungs open into the same side 
of the heart as the artery of the body. 

The arteries which open into the ranillanes nf the sub- 


stancc,of the heart are cor onary arteries , and arise, 

like the other arteries, from the aorta, but quite close to 
its origin, just beyond the semilunar valves. But the 
co ronary vein, wh ich is formed by the union of the small 
veins wnicn arise from the capillaries of the heart, does 
not open into either of the venae cavae, but pours the 
blopd wMch it contains directly into the division of the 
heai| which these cavae open — th at is to sav. into the 

144 
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Fig. 7.— Diagram of the Heart and Vessels, with the Course of 
THE Circulation, viewed prom behind so that the proper left 
OF the OESERVBR corresponds with the left SIDS OF THE HeART 
XN THE Diagram. 

Z./f . left auricle ; Z. V, left ventricle ; Ao, aorta ; A'^, arteries to the upper 
part of the body ; A^. arteries to the lower part of the body ; H,A^ hei^tic 
artery, which supplies the liver with part of its blood i yemsof riie u|tper 
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The abdominal viscera referred to above, the veins of 
which do not take the usual course, are the stomach, th e 
i ntestines^ the spleen, and the pancre as. TEHESSsIall 

intn a single trunk. whifE-’ ^ 

i (Fig. 7, V,PX but this trunk does not open into the 
vena cava inferior. On the contrary, having reached th^' 
' liver, it enters the substance of that organ, and breaks u 
in to an im ^nense multitude of capillar ies. whicITrarnif 
through the liver, and become connected with those inti 
which the artery of the liver, called the hepatic arter^ 
(Fig. 7, H.A,)f branches. From this common capillar 
mesh- work veins arise, and unite, at length, into a single 
trunk, the hepatic vein (Fig. 7, H,V,), which emerges 
from the liver, and opens into the inferior vena cava. 
The portal vein is the only great vein in the body which 
branches out and becomes continuous with the capillaries 
of an organ, like an artery. 

8. The heart (Figs. 8 and 10), to which all the vessels 
in the body have now been directly or indirectly traced, 
is an organ, the yvhwh is usually 

as ngiTifl fn thrit af th r fi pt of the person to whom 

it-b^ngs, and which has a broad end turned upwards 
and backi^ards, and rather to the right side, called i tg 
: and a pointed end which is called its a^e x, turned 
downwards and forwards, and to the lett side, so as to lie 
opposite the infernal between the fifth an d sixth rib s. 

It is lodged between the lungs, nearer tke front than the 
back wall of the chest, and is enclosed in a sort of double 
bag—the pericardium (Fig. 9, /.). One-half of the 
double bag is closely adherent to the heart itself, fonning 
a thin coat upon its outer surface. At the base of the heart, 
thiahalf of the bag pas ses on to the great which 

spring from, or open into, that organ ; and becomes con- 
tinuous with the other half, which loosely envelopes the 
heart and the adherent half of the bag. Between the two 


part of the body ; veins of the lower psirt of the body; V.P, vena 
portae \H,y, hepatic vein ; V,CJ. inferior vena cava ; V,C,S. superior vena 


*1. 'lii ~ J T — aiTows indicate the 

^ ^ and chyle. The vessels which contain arterial 

have dark contours, while those which carry venous blood have liaht 
tvotoun. * 
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Fig. 8. — ^Hbart op Sheep, as seen after Removal from thr Body, 
LYING upon the TWO LuNGS. ThE PERICARDIUM HAS BEEN CUT 
AWAY, BUT NO OTHER DISSECTION MADE. 

Ji*A. Auricular smpendage of ri^t auricle; L*A. auricular appeadase of 
left auricle ; if. K. nght ventricle ; X.K left ventricle ; S. V.C. superior vena 
cava ; /.KC. inferior vena cava; .<4. pulmonary artery; aorta ;AVt 
tnaomiaate Ixranch from aorta dividing into subclavian and carotid arteries : 
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layers of the pericardium, consequently, there is a com- ' 
pletely closed, narrow cavity, lined by an epithelium, and 
secreting into its interior a small quantity of clear fluid.^ 
The outer layer of the pericardium is fii'mlv connected 




. 0 ^ 


cir3',- 


^ A 





Fig. 9. Transvbrsr Section of the Chest, with the Heart and 
J.UNGS in Place. (A httle diagrammatic.^ 

dor^l vertebra, or joint of the backbone; A a. A o', aorta, the top of 
0* cut away in this section ; S.C. superior vena cava ; 

1 f * P^****?** * 5 ‘>’y artery, divided into a branch for each lung ; L.P. JR.P. 
left and right pulmonary veins; Sk Bronchi; R.L.L.L. right and 
Kft lungs ; CS. the gullet or oesophagus ; /, outer bag of pericardium ; 
plf the two layers of pleura ; asygos vein. 


L. Ijing : TV. trachea, i, .solid cord often present, the remnant of a once open 
crnmmtuucation between the pulmonary artery and aorta, a, masses of fat at 
the bases of the ventricle hiding from view the greater part of the auricles. 
3 * tuie of fat marking the division between the two ventricles. 4, mass of 
lat Goveriiig end of trachea. 

* fluid, like that conftuned in the peritoneum, pleura, and other shut 

sao of a sUnilar character to the pericardium, is sometimes called serum ; 

vrhence the membranes forming the walls of these sacs are frequently termed 

urout miss^ranes. 
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u pwards from its bas e — h elp to suspend and keep it ip 
place. 

Thus the heart is coated, outside, by one layer of the, 
pericardium. ' Inside, it contains two great cavities or 

divisions,” as they have been termed above, completely 
separated by a fixed partition which extends from the base 
to the apex of the heart ; and, consequently, having no 
direct commipication with one another. Each of these 
two great cavities is further subdivided, not longitudinally 



Fig io.—The IIkart, Great Vesseis, and Li'ngs. (From View.) 

R.V. right ventricle; L.V, left ventricle; R.A. right auricle; L,A.\th 
auricle; Ao, aorta; P,A, pulmonary artery; P V. pulmonary veins: 
R.L. right lung; L.L. left lung; VS vena cava superior; .v.C, sub- 
clavian vessels ; C. carotids ; R.J. V. and L.J V. ri^ht and left jugular 
veins : V, J. vena cava inferior ; T. trachea ; D, bronchi. 

All the great vessels but those of t^e lurgs are cut. 

but transversely, by a moveable partition. The cavity 
above the transverse partition, on each side, is called the 
auricle; the cavity below, the ventricle — right or left as 
the case may be* 

Each of the four cavities has the same capacity, and is 
capable of containing from A to 6 cubic inches of wateft 
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Fig. xj.— Right Side of the Heart op a Sheep. 

R,A, cavity of right auricle; S.V.C. .superior vena cava, I.V.C. inferior 
vena cava ; (a style has been passed through each of these ;) a, a style 
psMsed from the auricle to the ventricle through the auriculo-ventricular 
orifice ; a style passed into the coronary vein, 
if. V. cavity of right ventricle ; tv^ /», two flaps of the tricuspid valve: the 
third is dimly seen behind them, the style a passing between the three. 
Between the two flaps, and attached to them by chordee tendiueet^ is seen a 
papillary muscle,^, cut away from its attachment to that portion of the 
WM of the ventncle which has been removed. Above, the ventricle ter- 
minates amnewhat like a funnel in the pulmonary artery, P.A, One of the 
pockets of the semilunar valve, sv, is seen in its entirety, another partially. 
tf tbe tvpU the ventricle cut across; 2, the porition of the auriculo- 
ventriciilar ring ; 3, the wall of the auricle ; 4, masses of fiit lodged between 
the avork^ and pulmonary artery. 
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The walls of the auricles, are much thinner than those 
of Ae ventricle s. T he wall of the lelt ventricle is much 
th i^ey than that of the right ventnc ie : out no such 
difference is perceptible between the two auricles (Figs. 
II and 12, I and 3). 

9. Tn fart^ aa ghall see, the ventricles have mo re 

w nrVtn than the aurteleSr and ,r> ^rA 

tn Hn than the right Hence the ventricles have more 
muscular substance than the auricles, and the left ventricle 
than the right ; and it is this excess of muscular substance 
which gives rise to the excess of thickness observed in the 
left ventricle. 

The muscular fibres of the heart nnt smont^j 
cleatgjiJbands, like those of the vessels, but are bundles 
of transversely-striped fibres, and resemble those of the 
chief muscles of the body, that thpyha no sheath . 
or sarcohmm a, such as we shall find to exist in the latter. 

Almost the whole mass of the heart is made up of 
these muscular fibres, which have a very remarkable and 
complex arrangement. There is^ however, an intern al 
membranous and epithelial lining, called the enaoca r- 
diunt: and at the junction between the auriclerand 
ventricles, the apertures of communication betv^en their 
cavities, called the auriculo-ventricular* apertures, are 
strengthened by fibrous rings. To these rings the move- 
able partitions, or valves, between the auricles and 
ventricles, the arrangement of which must next be con- 
sidered, are attached. 

10, There are three of these partitions attached to the 
circumference of the right auriculo-ventricular aperture, 
and two to that of the left (Figs, ii, 12, 13, \\,tv,mv). 
Each is a broad, thin, but very tough and strong trian- 
Ipilar fold of the endocardium, attached by its base, which 
joins on to its fellow, to the auriculo-ventricular fibrous 
ring ; and hanging with its point downwards into the ven- 
tricular cavity. On the right side there are, therefore, 
three of these broad, pointed membranes, whente the 
whole apparatus is called the tricuspid valve. On the 
left side, there are but two, which, when detached fttun 
all their connexions but the auriculo-ventricular ring^.lpok 
something like a bishop’s mitre^ and hence bear the 

of the mural valve, 
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JPic , 12.— Left Side of the Heart ok a Sheep (laid open). 

P. V, pulmonary veins opening into the left auricle by four openings, as shown 
by the styles : a style passed from auricle into ventricle through the 

auriculo^entricular orifice \ b, a style passed into the coronary vein, which, 
though It has no connection with the left auricle, is, from its position, 
necessarily cut across in thus laying open the auricle. 

M* V, the two flaps of the mitral valve (drawn somewhat diammmaticaHy) : 
paj^ary muscles, belonging as before to the part of the ventricle cut 
away; r, a style passed from ventricle in Ao. aorta ; branch of 
fsoe IW. S, A^o*) ; P.A. pulmonary arte»y \ S V.C. superior vena caval 
wall W ventricle cut across ; 2, wall of auricle cut away around auriolulo> 
mtrienriar orifice ; 2, other portions of auricular wall cut across ; 4, mass 
m mmmnd bast of ventricle (see Fig. 8, 2). 
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The edges and apices of the valves are not completely 
free and loose. On the contrary, a number of fine, but 
strong, tendinous cords, called chozdiLMMdmeice^ connect 
them with some column-like elevations of the fleshy sub- 
stance of the walls of the ventricle, which are termed 
muscles (Figs. 11 and i2^pp)\ similar column- 
like elevation^ Of the walls of the ventricles, but having 
no chordcB tendinecs attached to them, 
cornea. 

VX. follows, from this arrangement, that the valves 
oppose no obstacle to the passage of fluid from the 
auricles to the ventricles ; but if any should be forced 
the other way, it will at once get between the valve and 
the wall of the heart, and drive the valve backwards and 
upwards. Partly because they soon meet in the middle 
and oppose one another's action, and partly because the 
chordcR tendinea hold their edges and prevent them from 
going back too far, the valves, thus forced back, give rise 
to the formation of a complete transverse partition be- 
tween the ventricle and the auricle, through which nc^fluid 
can pass. 

Where the aorta opens into the left ventricle and where 
the pulmonary artery opens into the right Ventricle, 
another valvular apparatus is placed, consisting in each 
case of three pouch-like valves, called the . semilunar 
valves (Fig. 1 1, s.v. \ Figs. 13 and 14, Ao, P.A.), which am. 

»n thricia ^ -fhf* vmnc But .as they are placed 
on the same level and meet in the middle line, they com- 
pletely stop the passage whfin any fluid is forced along 
t he artery towards the he art, un the other hand, these 
valves nap oack: and allow any fluid to pass from the 
heart into the artery, with the utmost readiness. 

The action of the auriculo-ventricular valves may be 
demonstrated with great ease on a sheep's heart, in which 
the aorta and pulmonary artery have been tied and the 
^eater part of the auricles cut away, by pouring water 
into the ventricles through the auriculo-ventricular aper- 
ture. The tricuspid and mitral valves then usually 
become closed by the upward pressure of the water 
which gets behind them. Or, if the ventricles be nearly 
filled, we valves may be made to come together at once 
by gently squeezing the ventricles. In like manner, if ^ 
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base of the aorta, or i)ulmonary artery, be cut out of the 
heart, so as not to injure the semilunar valves, water 
poured into the upper ends of the vessel will cause its 
valves to close tightly, and allow nothing to flow out after 
the first moment 

Thus the arrangement of the auriculo- ventricular valves 
is such, that any fluid contained in the chambers of the 
heart can be made to pkss through the auriculo- ventricular 
apertures in only one direction : that is to say, from the 



Fig. 13.— View of the Okiffces of the Heart from below, the whole 
OF THE Ventricles having been cut awav. 

R.A.V. right auriculo-veiltricular orifice burrounded by the three flaoh 
M, i.v, a, tv, ^ the tricuspid valve , these arc stretched by weights, 
attachei} to the cf^da itndmea. ^ 

L A, V, left auri6u]o*veTitricular orifice surrounded in same way by tiietwo 
fliqte, m,v, x, m.v. 2 , of mitral valve ; P.A the orifice of pulmonanr artery, 
•emilttnar valves havbiff met and closed together ; A a the orifice of the 
a0^ with its'semilunar vaWes. The shaded portion, leading from R,A. V* 
M represents the funnel seen in Fig. xx. 
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auricles to the ventricles. On the other hand, the arrange- 
ment of the semilunar valves is such that the fluid con- 
tents of the vf^ntrjHAc ffliily and 

pu lmon a r y artery, while none can be made to travel the 
other way from the arterial trunks to the ventricles. 



Fig. 14 . — The Orifices of thf Heart seen from above, the Auricles 
AND Great Vessels being cut away. 

P.A. pulmonary artery, with its semilunar valves ; Ao. aorta, do. 

J\*.A. Y. right auriculo-ventricuUr orihee with the three flaps {Iv. x, a, 3) of 
tricuspid valve. 

L.A.V. left auriculo- ventricular orihee, with m.v. x and a, flaps of mitral 
valve ; h, style passed into coronary vein. On the left part of L.A, K., the 
section of the auricle is carried through the auricular appendage ; hence 
the toothed appearance due to the portions in relief cut across. 

1 1 . Like all other muscular tissues, the substance of the 
heart is contractile ; but, unlike most muscles, the heart 
rr^ntaitts withifi itself a somethin g which caus es its 
parfc tr^ rrtntra/'f in a definite succcssioH and 
at regular intervals. 

If the heart of a living animal be removed fremt the 
body, it will go on pulsating for a longer or shorter time, 
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much as it did while in the body. And careful attention 
to these pulsations will show that they consist of : — (i) A 
simultaneous contraction of thp walls of both auricles.' 
(2) Immediately following this, a simultaneous contrac- 
tion of the walls of both ventricles. (3) Then cotnes a 
pause, or state of rest ; after which the auricles and 
ventricles contract again in the same order as before, and 
their contractions are followed by the same pause as 
before. 

If the auricular contraction be represented by A", the 
ventricular by V'*, and the pauses by — , the series of 
actions will be as follows : A** — ; A" V “ — ; A“ V 

— ; &c. Thus, the contraction of the heart is rhythmical^ 
two short contractions of its upper and lower halves 
respectively being followed by a pause of the whole, 
which occupies about as much time as the two con- 
tractions. 

The state of contraction of the ventricle or auricle is 
called its systole; the state of relaxation, during which it 
undergoes dilatation, its diaslole, 

12. Having now acquired a notion of the arrangement 
of the different pipes and reservoirs of the circulatory 
system, 6l the position of the valves, and of the rhyth- 
mical contractions of the heart, it will be easy to com- 
prehend what must happen if, when the whole apparatus 
is full of blood, the first step in the pulsation of the heart 
occurs and the auricles contract. 

By this action each auricle tends to squeeze the fluid 
which it contains out of itself in two directions — the one 
towards th^ veing^ fhp ntW tnwarHg atlifl . 

and the direction which the blood, as a whole, will take, 
will depend upon the relative resistance offered to it in 
these two directions. Towards the great veins it is 
resisted by the mass of the blood contained in the veins. 
Towards the ventricles, on the contrary, there is no resist- 
ance worth mentioning, inasmuch as the valves are open, 
the walls of the ventricles, in their uncontracted state, 
are flaccid and easily distended, and the entire pressure 
of the arterial blood is taken off by the semilunar valves, 
which are necessarily closed. 

Therefore, when the auricles contract, only a v^ little 
of the fluid which they contain will flow oack into the 
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veins, and the great proportion will pass into and distend 
the ventricles. As the ventricles fill and begin to resist 
further distension, the blood, getting behind the auriculo- 
ventricular valves, will push them towards one another, 
and almost shut them. The auricles now cease to con- 
tract, and immediately that their walls relax, fresh blood 
flows from the great veins and slowly distends them 
again. 

But the moment the auricular systole is over, the ven- 
tricular systole begins. The walls of each ventricle 
contract vigorouslyj and the first effect of that contraction 
is to shut the auriculo-ventricular valves completely and 
to stop all egress towards the auricle. The pressure upon 
the valves becomes very considerable, and they might 
even be driven upwards, if it were not for the chordee 
tendinece which hold down their edges. 

As the contraction continues and the capacities of the 
ventricles becoine diminished, the points of the wall of 
the heart to which the chordcc Ufidinecs are attached ap- 
pjoach the edges of the valves ; and thus there iS(% ten- 
dency to allow of a slackening of these cords, which, if 
it really took place, might pcimit the edges of the valves 
to flap back and so destioy their utility. This tendency, 
r^^infprnr^^d hy tho rhm tef I dineCB 

thos e mu ^f^nlar nillnrc^ papHlnry ir>iisrlpRj wh’rh gtand 

out from its substance. These muscular pillars shorten 
at the same time as the substance of the heart contracts ; 
and thus, just so far as the contraction of the walls of the 
ventricles brings the papillary muscles nearer the valves, 
do ihey^ by their own contraction, pull the chord(B te n'- 
tif ht as before! ” 

By the means which have now been described, the fluid 
in the ventricle is debarred from passing back into the 
auricle ; the whole force of the contraction of the ventri- 
cular walls is therefore expended in overcoming the resist- 
ance presented by the semilunar valves. This resistance 
has several sources, being the result, partly^ of thejweight 
of the vertical column of blood which the valves support ; 
partly, of the reaction of the distended elastic walls of 
the great arteries, and partly, of the friction and inertia 
of the blood contained in the vessels. 
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It now ^comes obvious why the ventricles have so 
much more to do than the auricles, and why valves arc 
needed between the auricles and ventricles, while none 
are wanted between the auricles and the veins, 
s All that the auricles have to do is to fill the ventricles, 
which offer no active resistance to that process. Hence 
the thinness of the walls of the auricles, and hence the 

" . I _e, the resistance 

on the side of the ventricle being so insignificant that it 
gives way, at once, before the pressure of the blood in the 
veins. 

On the other hand, the ventricles have to overcome a 
great resistance in order to force fluid into elastic tnlaes 
w hich are already ful l ; and if there were no auriculo- 
ventricular valves, the fluid in the ventricles would meet 
with less obstacle in pushing its way backward into the 
auricles and thence into the veins, than in separating the 
semilunar valves. Hence the necessity, firstly, of the 
auriculo- ventricular valves ; and, secondly, of the thick- 
ness and strength of the walls of the ventricles. And 
since til£_ aorta, systemic arteries, capilla ries, and vein s 

fnrxn pi uch Tar^Py SVstcnr'bt tuDes. containing more flui d 

an dofteri^ p^ more resistance than the pulmonary arteries, 
capillaries, and veins, it f ollows th at thf* l<rft ytrrtririr 
ne eds a thicker pniscular wall than th e right. 

13. Thus, at every systole ot the brides, the ventricles 
are filled and the auricles emptied, the latter being slowly 
refilled by the pressure of the fluid in the great veins, 
which is amply sufficient to overcome the passive resist- 
ance of the relaxed auricular walls. And, at every systole 
of the ventricles, the arterial systems of the body and 
lungs receive the contents of these ventricles, and the 
nearly emptied ventricles remain ready to be refilled by 
the auricles. 

We must now consider what happens in the arteries. 
When the contents of the ventricles are suddenly forced 
into these tubes (which, it must be recollected, are already 
full), a shock is fiven to the entire mass of fluid which 
thl»y contain Thi, chnrir is alOlOSt mStanta- 

neously throughout the fluid, becoming fainter and fainter 
in proportion to the increase of the mass of the blood in 
the caypiUaries^ until it finally ceases to be discernible. 



ELEMENTARY PHYSIOLOGY, 


[less. 

If the vessels were tubes of a rigid material, like gas- 
pipes, the fluid which the arteries contain would be trans- 
ported forward as far as this impulse was competent to 
carry it, at the same instant as the shock, throughout their 
whole extent. And, as the arteries open into the capillaries, 
the capillaries into the veins, and these into the heart, a 
quantity of fluid exactly equal to that driven out of the 
ventricles would be returned to the auricles, almost at the 
same moment that the ventricles contract. 

However, the vessels are not rigid, but, on the contrary, 
very yielding tubes ; and the great arteries, as we have 
seen, have especially elastic walls. What happens, then, 
when the ventricular systole takes place, is — firstly, the 
production of the general slight and sudden shock already 
mentioned ,* and, secondly, the dilatation of the great 
arteries by the pressure of the increased quantity of blood 
forced into them. 

But, when the systole is over, the force stored up in the 
dilated arterial walls, in the shape of elastic tension, comes 
into play and exerts a pressure on the fluid— the fir«Jt effect 
of which is to shut the semilunar valves ; the second, to 
drive a certain quantity of the fluid from the larger arte- 
ries along the smaller ones. These it dilates ill the same 
fashion* The fluid at length passing into the capillaries, 
the ejection of a corresponding quantity of fluid from 
them into the veins, and finally from the veins into the 
heart, is the ultimate result of the ventricular systole. 

, 14. Several of the practical results of the working of 
the heart and arteries just described now become intel- 
ligible. For example, between the fifth and sixth ribs, on 
the left side, a certain movement is perceptible by the 
finger and by the eye, which is known as the beating of 
the heart. It ig thfi_rfis ult of t he strilcin^ of the apex of 
th e^heart against the penrardiiim^ and through it-on t he 
inner wall of the chest, at this point, at the moment of the 
systole 01 tne ventricles. When the systole occurs, in 
fact, two things happen ; in the first place, as a result of 
the manner in which the muscular fibres of the heart are 

I disposed, its apex bends upwards sharply ; and, in the 
second place, its front face is thrown a little downwards 
and forwards, in consequence of the stretching and 
gatidn of the aorta by the blood which is thrown into it 
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The result of one or other, or both of these actions 
combined, is the upward and forward blow of the apex of 
the heart which we feel. 

15. Secondly, if the ear be applied over the heart, cer- 

tain sounds are heard, which recur with great regularity, 
at intervals corresponding with those between every two 
beats. First rnmps a I nnr^ ^ull. ..sound ; th en a shor t 
s harp sou nd ; then a paii^ then the long, then the sharp 
sound, then another pause ; and so on. There are many 
different opinions as to the cause of the first sound, and 
perhaps physiologists are not yet at the bottom of the 
matter ; though the more probable view is, thaLpavt-ol^ it 
is a m^ rillnr /-one^ V>y fV.r^ 

ritTa y nf tlii and part is due to the ^e n- 

fii^n of the anririi1n.YAp«rip|i]^|- the SeCOnd 

sound is, without doubt, caused by the sudden closure 
of the semilunar valves when the ventricular systole ends. 
That such is the case has been proved experimentally, by 
hooking back the semilunar valves in a living animal, 
when ^e second sound ceases at once. 

16. Thirdly, if the finger be placed upon an artery, 
such as that at the wrist, what is termed the pulse will be 
felt ; that 4 s to say, the elastic artery dilates somewhat, at 
regular intervals, which answer to the beatings of the 
heart. The pulse which is felt by the finger, however, 
does not correspond precisely with the beat of the heart, 
but takes place a little after it, and the interval is longer 
the greater the distance of the artery from the heart. The* 
beat in the artery on the inner side of the ankle, for ex- 
ample, is a little later than the beat of the artery in the 
temple. 

Tne reason of this is that the sense of touch by finger 
is only delicate enough to distin^ish the dilatation of the 
artery by the wave of blood, which is driven along it by 
the elastic reaction of the aorta, and is not competent to 
perceive the first shock caused by the systole. But if, 
instead of the fingers, sufficiently delicate levers were 
made to rest upon any two arteries, it would be found 
that the pulse really bemns at the same time in both, the 
shock of the systole maKing itself felt all over the vascular 
system at once ; and that it is only the actual dilatation 
of the arterial walls, which, travelling in the form of a 
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wave from the larger to the smaller arteries, takes longer 
to reach and distend the more distant branch. 

17. Fourthly, when an artery is cut, the outflow of the 
fluid which it contains is increased by jerks ^ the intervals 
of which correspond with the intervals of the beats of the 
heart. The cause of this is plainly the same as that of 
the pulse ; the force which would be employed in dis- 
tending the walls of the artery, were the latter entire, is 
spent in jerking the fluid out when the artery is cut. 

18. Fifthly, under ordinary circumstances, the pulse is 
no longer to be detected in the capillaries, or in the veins. 
This arises from several circumstances. One of them is 
that the capacity of the branch es of an artpry \s. 

tha n the capacity of its tru nk, and the capacity of the 
caj^llaries, as a wnole, is greater than that of all the small 
arteries put together. Hence, supposing the capacity of 
the trunk to be 10, that of its branches 50, and that of 
the capillaries into which these open 100, it is clear that 
a quantity of fluid thrown into the trunk, suffleient to 
dilate it by one-tenth, and to produce a very considerable 
and obvious effect, could not distend each branch by more 
than -^th, and each capillary by xiiyth of its volume, an 
effect which might be quite imperceptible, 

19. But this is not all. Did the pulse merely become 
indistinguishable on account of its division and dispersion 
among so many capillaries, it ought to be felt again when 

,the blood is once more gathered up into a few large venous 
trunks. But it is not. The pulse is definitely lost at the 
capillaries. There is, under ordinary circumstances, no 
pulse whatever in the veins, except sometimes a backward 
pulse from the heart along the great venous trunks \ ^ut 
this is quite another matter. 

This actual loss, or rather transformation of the pulse, 
is effected byjncans of the elasticity of the arterial walls, 
in the following Hiuiiuyr. 

In the first place it must be borne in mind that, owing 
to the minute size of the capillaries and small arteries, the 
amount of friction taking place in their channels when the 
blood is passing through them is very great ; in other 
words, tliev offer a very great to the pass age 

nf-the blood. , 

The consequence of this is, that the blood^annot get 
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through the capillaries, in spite of the fact that their total 
area ;s so mucn greater than that of the aorta, into the 
veins so fast as it is thrown into the arteries by the heart. 
The whole arterial system, therefore, becomes over dis- 
tended with blood. 


Now we know by experiment that under such conditions 
as these, an elastic tube has the power, if long enough 
and elastic enough, to change a jerked impulse into a 
continuous flow. If a syringe (or one of the clastic 
bottles now so frequently in use) be fastened to one end 
of a long glass tube, and water be pumped through the 
tube, it will flow from the far end in jerks, corresponding 
to the jerks of the syringe. This will be the case whether 
the tube be quite open at the far end, or drawn out to a 
fine point so as to offer great resistance to the outflow of 
the water. The glass tube is a rigid tube, and there is no 
elasticity to be brought into play. If now a long india- 
rubber tube be substituted for the glass tube, it will be 
found to act differently, according as the opening at the 
far end is wide or narrow. 

If itis wide, the water flows out in jerks, nearly as dis- 
tinct as those from the glass tube. There is little resistance, 
to the floM% little distension of the india-rubber tube, little] 
elasticity brought into play. 

If, however, the opening be narrowed, as hy fastening., 
to it a stopcock or a glass tube drawn to a point, or if a I 
piece of sponge be thrust into the end of the tube ; if, in! 
fact, in any way resistance be offered 4o the outflow of the 1 


water, the tube becomes distended, its elasticity is brought 
into play, and the water flows out from the end, not in 
jerks but in a stream, which is more and more completely, 
continuous the longer and more elastic the tube. ^ 

Substitute q yringe the he art, for t he stopcoc k 

n ibi^ tub e the aud^ you have 

exactly the same result in the living body. Through the 
action of the elastic arterial walls the separate jets 
from the heart are blended into one continuous stream. 
The whole force of each blow of the heart is not at once 


a part only is thus spent, th 
c lastic arteries . But during the interv. 
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and the next the distended arteries are narrowing again, 
by virtue of their elasticity, and so are pressing the blood 
on into the capillaries with as much force as they were 
themselves distended by the heart. Then comes another 
beat, and the same process is repeated. At each stroke 
the elastic arteri,^c rapilWiVg frnn^ nf 

sudden blow, and then quietly and steadily pass on ^t 
part of the blow to the capillaries during the interval 
between the strokes. * 

The larger the amount of elastic arterial wall thus 
brought into play, L e. t he grea.ter the dist ance frnm the 
hear t, the greater is th^ fraction o f ^arh hpart>c s± 3 u<\rf^ 
which is thus converted into a steady elastic pressure 
between the beats. Th us the pulse becomes less and 
less marked the faither vnn the heart "; any given 

length of the arterial system, so to speak, being sheltered 
by the lengths between it and the heart. 

Eve^ inch of the arterial system may, in fact, be con- 

--n a small fraction of the hearths jerk 

into a ste ady pres«^iire. and all theSC fractions are 

summed up together in the total length of the arterial 
system no trace oT the jerk is left. 

As the effect of each systole becomes din inished in 
the smaller vessels by the causes above mentioned, that 
of this constant pressure becomes more obvious, and 
gives rise to a steady passage of the fluid from the ar- 

I teries towards the veins. In this way, in fact, the arteries 
perform the same functions as the air-reservoir of a fire- 
engine, which converts the jerking impulse given by the 
pumps into the steady flow of the delivery hose. 

20. Such is the general result of the mechanical condi- 
tions of the organs of the circulation combined with the 
rhythmical activity of the heart. This activity drives the 
fluid contained in these organs out of the heart into the 
arteries, thence to the capillaries, and from them through 
the veins back to the heart. And in the course of these 
operations it gives rise, incidentally, to the beating of th e 
b^rt, the sounds of the he art, and t he puls e. 

1 It has been found, by ex^riment, that in the horse it 
1 takes abouJjbjlLaBtt^it^ for any substance, as for in- 
l stance a cheniical body, whose presence in the blood can 
« easily be recc^ized, to complete the circuit, exgr. to pass 
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from the jugular vein down through the right side of the 
heart, the lungs, the left side of the heart, up through the 
arteries of the head and neck, and so back to the jugular 
vein. 

By far the f^reatf^r po rtion of this ha^ minute is tak en 
up by the passage through the capillan es, where the 
mnves. it is estimatcJ. at the rate. ot ^v> of ahoty: on e 
and a lialf inches in a minute , whereas tjtrnngh rnp rarATiH 
it flies alon^ at the. rMt- nf nhmit t^n 
i nches in a seco H(/. 

Of course to complete the circuit of the circulation, a 
blood-corpuscle need not have to go through so much 
as half of an inch of capillaries in either the lungs or any 
of the tissues of the body. 

Inasmuch the forc6 which drives the blood on is 
(putting the other comparatively slight helps on one 
side) the beat of the heart and that alone, however much 
it may be modified, as we have seen, in character, it is 
obvious that the velocity with which the Blood move s 
must be gr eatest in tne aorta a nd diminish towards t&e 
c ^iIlan eSr 

Tor with each branching of the arteries the total area 
of the artjtrial system is increased, the total width of the 
capillary tubes if they were all put together side by side 
being very much greater than that of the aorta. Hence 
the blood, or a corpuscle, for instance, of the blood being 
driven by the same force, viz. the heart’s beat, over the 
whole body, must pass much more rapidly through the 
aorta than through the capillary system or any part of 
that system. 

It is not that the greater friction in any capillary 
causes the blood to flow more slowly there and there 
only. The resistance caused by the friction in the 
capillaries is thrown back upon the aorta, which 
Indeed feels the resistance of the whole vascular 
system ; and it is this total resistance which has to 
oe overcome by the heart before the blood can move 
on at all. 

The blood driven everywhere by the same force simply 
moves more and more slowly as it passes into wider and 
wider channels. When it is in the capillaries it is slowest ; 
after escaping from the capillaries, as die veins unite into 
E 
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larger and larger trunks, and hence as the total ^renous 
area is getting less and less, the blood moves again faster 
and faster for just the same reason that in the arteries it 
moved slower and slower. 

A very similar case is that of a river widening out in a 
plain into a lake and then contracting into a narrow stream 
again. The water is driven by one force throughout (that 
of gravity). The current is much slower in the lake than 
in the narrower river either before or beliind. 

21. It is now necessary to trace the exact course of 
the circulation as a whole. And we may conveniently 
commence with the portion of the blood contained at any 
moment in the right auricle. The contraction of the right 
auricle drives that fluid into the right ventricle ; the ven- 
tricle then contracts and forces it into the pulmonary 
artery; from hence it passes into the capillaries of the 
lungs. Leaving these, it returns by the four pulmonary 
veii^ to the left auricle ; and the contractfon of jthe.left 
auncle drives it into the left ventricle. 

The systole of the left ventricle forces the blood into 
the aorta. The branches of the aorta convey it into 
all parts of the body e xcept the lun^s ; and from the 
capillaries of all these parts, except from tho^e of the 
i ntestin es and certain ot her viscera in t hf nhdxungp^ 
it is conveyed, by vessels which gradually unite into 
larger and larger trunks, into either the superior or 
|the inferior vena cava, which carry it to the right auricle 
once more. 

But the blood brought to the capillaries of the stomach 
a nd intestin es, spleen and pa ncreas , is gathered into veins 
which unite into a~ Single trunK— the vena portce. The 
vena portae distributes its blood to the liver^ mingling 
with th at supplied to the capillaries of the same organ ^ 
From these capillaries it is conveyed 
by small veins, which unite into a large trunk — the 
hepatic vein, which opens into the inferior vena cava. 
The flow of the frijm fhf> ahrlnminal viscera, 

thro ugh the liver, to the hepatic vein^ is called the por jfiL 
cir^TahdH, " 

The heart itself is siimilied., with Mood by the..lwo 

c aranarv which spring from the root of the aorta 

just above two of the semilunar valves. The blood from 
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flip nf the hp;^rt: is carried back by the coro nary 

vein, n ot to either vena c ava, but to ttie right auric i^ The 
opening of the^rnmnary v^in i", prrtirmi hy H Vpl — . SO 
as to prevent the right auricle from driving the venojs 
blood which it contains back into the vessels of the 
heart. 

22. Thus, the shortest possible course which any particle 
of the blood can take in order to pass from one side of 
the heart to the other, is to leave the aorta by one of the 
coronary arteries, and return to the right auricle by the 
coronary vein. And in order to pass through the protest 
possible number of capillaiies and r* turn to the point from 
which it started, a particle of blood must leave the heart 
by the aorta and traverse the arteries which supply the 
alimentary canal, spleen, and pancreas. It then enters, 
istly, the capillaries of these organs ; 2ndly, the capillaries 
of the liver ; and, 3rdly, after passing through the right 
side of the heart, the capillaries of the lungs, from which 
it returns to the left side and eventually to the aorta. 

Fuiifhermore, from what has been said respecting the 
lymphatic system, it follows that any particle of matter 
which enters a lacteal of the intestine, will reach the right 
auricle the superior cava, after passing through the 
lymph capillaries and channels of sundry lymphatic 
glands ; while anything which enters the adjacent blood 
capillary in the wall of the intestine will reach the right 
auricle by the inferior cava, after passing through the 
blood capillaries of the liver. 

23. It has been shown above (§ 2) that the small 
arteries maybe directly affected by the nervous system, 
which controls the state of contraction of their muscular 
walls, and so regulates their calibre. The effect of this 
po wer of the nervous system is to give it a certa in 

Qwr tbft circulation in particular spot s, and to 
produce such a state of affairs that, although the force of 
the heart and the general condition of the vessels remain 
the same, the state of the circulation may be very dif- 
ferent in different localities. 

Blushing is a purely local modification of the circu- 
lation of this kind, and it will be instructive to consider 
how a blush is brought about. An emotion — sometimes 
pleasurable, sometimes painful — takes possession of the 
£ 2 
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mind : thereupon a hot flush is felt, the skin gjows red, 
and according to the intensity of the emotion these 
changes are confined to the cheeks only, or ^xtend to the 
“ roots of th e hair.” or “ all over. ” 

What is the cause ot these changes ? The blood is a 
red and a hot fluid ; the skin reddens and grows hot, 
because its vessels contain an increased quantity of this 
red and hot fluid ; and its vessels contain more, because 
the small arteries suddenly dilate, the natural moderate 
contraction of their muscles being superseded by a state 
of relaxation. In xithpr wo rds, the action of the nerv es 
whjyh raiisp this contraction is suspended. 

On the other hand, in many people, extreme terror 
causes the skin to grow cold, and ‘the face to appear pale 
and pinched. Under these circumstances, in fact, the 
supply of blood to the skin is greatly diminished, in con- 
sequence of an fivri^ssiv^ stimulation of the ncrvp.s nf the 
sm ^ll arteri es^ which causes them to contract and so to 
rut nff qf blood more nr logs rnmplpfplv. 

24. That this is the real state of the case may be proved 
experimentally upon rabbits. These animals may be made 
to blush artificially. If, in a rabbit, the sympatheti c nerve 
whi ch sends branches to the vessels of the T o]^ is cut, 
the ear of the rabbit, which iFcovcred by so^licate an 
integument that the changes in its vessels can be readily 
perceived, at once blushes. That is to say, the vessels 
dilate, fill with blood, and the car becomes red and hot. 
The reason of this is, that when the sv iripnthpji c is cut, 
the nervous stimulus which is ordinarily sent along its 
branches is interrupted, and the muscles of the small 
vessels, which were slightly contracted, become altogether 
relaxed. 

And now it is quite possible to produce pallor and cold 
in the rabbit^s ear. To do this ii is only necessary to 
ir ritate the cut end of the sympathetic which remains 
connected witK the vessels. The nerve then becomes 
excited, so that the muscular fibres of the vessels are 
thrown into a violent state of contraction, which di- 
minishes their calibre so much that the blood can hardly 
make its way through them. Consequently, the ear 
becomes pale and cold. 

25. The practical importance of this local control 
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exerted by the nervous system is immense. When 
posure to cold gives a man catarrh, or inflammation of 
the lungs, or diarrhoea, or some still more serious affection 
of the abdominal viscera, the disease is brought about 
through the nervous system. The in ^pression made b v 
the cold on the skin is conveyed to the nervous cen tres^ 
a nd so influences the vaso-tnotnrxi&c\ e.^ Tas the nerves 
which govern the walls of the vessels are called) of th e 
o rgan affected as to r ansfi^hpir partial p^ralygis, and pro- 
duce that state of^ congestion (or undue distension of the 
vessels) which so commonly ends in inflammation. (See 
Lesson XL § 1 5.) 

26. Is the heart, in like manner, under the control of 
the central nervous system ? 

As we all know, it is not under the direct influence of 
the will, but everyone is no less familiar with the fact 
that the actions of the heart are wonderfully affected by 
all forms of emotion. Men and women often faint, ana 
have sometimes been killed by sudden and violent joy or 
sorrow ; and when they faint or die in this way, they do 
so because the perturbation of the brain gives rise to a 
something which arrests the heart as dead as you stop a 
stop-watCTi with a spring. On the other hand, other emo- 
tions cause that extreme rapidity and violence of action 
which we call palpitation. 

Now there are three sets of nerves in the heart ; one 
set are supplied by ganglia, or masses of nerve-cells, in 
its substance; another set come from the sympathetic 
nerve ; a third set are branches of a remarkable nerve, 
which proceeds straight from the brain, and is called the 
pneiimogastric nerve. There is every reason to believe 
that rhythmiral gorr ession of the Ordinar y 

contracti ons of the heart depends upon the ganglia lodg ed 
i lL ICS subsqince . At any rate, it is certain that these 
movettlChts depend neither on the sympathetic, nor on 
the pneumogastric, since they go on as well when the^ 
heart is removed from the body. 

In the next place, there is much reason to believe that 
the influence hearths 

actinn w ^ hrough the sympathet ic. 

And lastly, it is quite certain tnat th^linfluence which 
arrests the heart’s action is supplied oy the pncumo« 


54 ELEMENTARY PHYSIOLOGY. [less. 


gastsic. This may be demonstrated in animals, such au 
frogs, with great ease. 

27. If a f ro^ be pithed, or its brain destroye d, so as to 



1 1 ^— Portion of the web of a frog’s fool seen under a low magtufying 
TOwer) the blood-vessels only being represented except in the comer or the 
field* where in the portion marked off the pigment spots are also drawn, 
small arteries; v, small veins : the minute tubes joining the arteries cX the 
veins are the capillaries. The arrows denote the direction of the drcula- 
dott* The larger artery running straight up in the middle line breaks up 
Into capillaries at points higher up than can be shown in the drawing. 
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obliterate all sensibility, the animal will continue to live, 
and its circulation will go on perfectly well for an inde- 
finite period. The body may be laid open without 
causing pain or other disturbance, and then the heart 
will be observed beating with great regularity. It is 
possible to make tnnvf* ^ ]^rt£r Wkwnrds 

forwar ds ; anU if frog and index are covered with a 
glass shade, the air under which is kept moist, the index 
will vibrate with great steadiness for a couple of days. 

It is easy to adjust to the frog thus prepared a contri- 
vance by which electrical shocks may be sent through 
the pneumogastric nerves, so as to irritate them. The 
moment this is done the index stops dead, and the heart 
will be found quiescent, with relaxed and distended walls. 
After a little time the influence of the pneumogastric 
passes off, the heart recommences its work as vigorously 
as before, and the index vibrates through the same arc as 
formerly. With careful management, this experiment 
may be repeated very many times ; and after every arrest 
by th^ irritation of the pneumogastric, the heart resumes 
its work. 

28. The evidence that the blood circulates in man, al- 
though iJferfectly conclusive, is almost all indirect. The 
most important points in the evidence are as follows : — 

In the first place, the disposition and structure of the 
organs of circulation, and more especially the arrange- 
ment of the various valves, will not, as was shown by 
Harvey, permit the blood to flow in any other direction 
than in the one described above. Moreover, we can 
easily with a syringe inject a fluid from the vena cava, for 
instance, through the right side of the heart, the lungs, 
the left side of the heart, the arteries, and capillaries, back 
to the vena cava ; but not the other way. In the 
second place, we know that in the living body the blood is 
continually flowing in the arteries towards the capillaries, 
because when an artery is tied, in a living body, it swells 
up and pulsates on the side of the ligature nearest the 
heart, whereas on the other side it becomes empty, and 
the tissues supplied by the artery become pale from the 
want of a supply of blood to their capillaries. And when 
we cut an artery the blood is pumped out in jerks from 
the cut end nearest the heart, whereas little or no blood 
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Fio. i6.— Very small portion of Fig. 15 very highly magnified. 

A. walla of capillaries ; B. tissue of web lying between the capillaries ; 
C. cells of epidermis covering web (these are omy shown in the nght-hand 
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^ ; from the other end. When, however, we tie a vein 

t&e^^ State of things is reversed, the swelling taking place 
on the' side farthest from the heart, &c. &c., showing that 
in the veins the blood flows from the capillaries to the 
heart, ^ 

But certain of the lower animals, the whole, or parts, 
of the body of which are transparent, readily a^ord direct 
proof of the circulation, the blood visibly rushing from the 
arteries into the capillaries, and from the capillaries into 
the veins, so long as the animal is alive and its heart is 
at work. The animal in which the circulation can be 
most conveniently observed is the frog. The web between 
its toes is very transparent, and the particles suspended 
in its blood are so large that they can be readily seen as 
they slip swiftly along with the stream of blood, when the 
toes are fastened out, and the intervening web is examined 
under even a low magnifying power (Figs. 15 and 16). 


and lower part of the field ; in the other parts^ of the field^ the focus of the 
niicroscoTO lies below the epidermis) ; D. nuclei of these epidermic cells ; E. 
pigment ^lls contracted, not partially expanded as in Fig. 15 ; F, red 
blood corpuscle (oval in the frog) passing along capillary— nucleus not 
visible ; G, another coipuscle squeezing its way through a capillary, the 
canal of wh^ is smaller than its own transverse diameter ; H. another 
bendmg as it^ides round a corner ; K. corpuscle in capillary seen through 
the epidermis ; /. white blood-corpuscle. 
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LESSON III. 


THE BLOOD AND THE LYMPH, 


1. In order to become properly acquainted with the 
characters of the blood it is necessary to examine it with 
a microscope magnifying at least three or four hundred 
diameters. Provided with this instrument, a hand lens, 
and some slips of thick and thin glass, the student will be 
enabled to follow the present Lesson. 

The most convenient mode of obtaining small quantities 
of blood for examination is to twist a piece of string, 
pretty tightly, round the middle of the last jbint of the 
middle, or ring finger, of the left hand. The end of the 
finger will immediately swell a little, and become darker 
coloured, in consequence of the obstruction to the return 
of the blood in the veins caused by the ligature. When 
in this condition, if it be slightly pricked with a sharp 
clean needle (an operation which causes hardly any pain), 
a good-sized drop of blood will at once exude. Let it be 
deposited on one of the slips of thick glass, and covered 
ligntly and gently with a piece of the thin glass, so as to 
spread it out evenly into a thin layer. Let a second slide 
receive another drop, and, to keep it from drying, let it be 
put under an inverted watch-glass or wine-glass, with a 
bit of Wet blotting-paper inside. Let a third drop be 
dealt with in the same way, a few granules of common 
salt being first added to the drop. 

2. To the naked eye the layer of blood upon the first 
slide will appear of a pale reddish colour, and quite clear 
and homogeneous. But on viewing it with even a pocket 
lens its apparent homogeneity will disappear, and it wiU 
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look like a mixture of excessively fifie yellowish-red par- 
ticles, like sand, or dust, with a watery, almost colourless, 
fluid. Immediately after the blood is drawn, the particles 
will appear to be scattered very evenly through the fluid, 
but by degrees they aggregate into minute patches, and 
the layer of blood becomes more or less spotty. 

The "particles” are what are termed the corpuscles 
of the blood ; the nearly colourless fluid in which they 
are suspended is the plasma. 

The second slide may now be examined. The drop of 
blood will be unaltered in form, and may perhaps seem to 
have undergone no change. But if the slide be inclined, 
it will be found that the drop no longer flows ; and, indeed, 
the slide may be inverted without the disturbance of the 
drop, which has become solidified, and may be removed, 
with the point of a penknife, as a gelatinous mass. The 
mass is quite soft and moist, so that this setting, or coagu~ 
latiofiy of a drop of blood is something very different from 
its drying. 

On tjae third slide, this process of coagulation will be 
found not to have taken place, the blood remaining as 
fluid as it was when it left the body. The salt, therefore, 
has prevented the coagulation of the blood. Thus thisj 
vory simple investigation teaches that blood is composed I 
of a nearly colourless plasma, in which many coloured! 
corpuscles are suspended ; that it has a remarkable power^ 
of coagulating ; and that this coagulation may be pre- | 
vented by artificial means, such as the addition of salt. 

3. If, instead of using the hand lens, the drop of blood 
on the first slide be placed under the microscope, the par- 
ticles, or corpuscles, of the blood will be found to be 
bodies with very definite characters, and of two kinds, 
called respectively the red corpuscles and the colourless 
corpuscles. The former are much more numerous than 
the latter, and have a yellowish-red tinge ; while the 
latter, somewhat larger than the red corpuscles, are, as 
their name implies, pale and devoid of coloration. 

4. The corpuscleadiffer also in other and more important 
respects. HYiered corpuscles (Fig. 17) are flattened circular 
disks, on an average x^^h of an inch in diameter, and 
having about one-fourth of that thickness. It follows that 
rather more than 10,000,000 of them will lie on a space 
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one inch square, and that tjhe volume of each corpuscle 
does not exceed of a cubic inch. 

The br oad face «^ HieVc nrM- 

coticave, as if they were pushed in towards one another. 
Hence the corp uscle is thinner in th^ middle 



Fig. X7.— “Red and White CoRrv^ci.Es of the Blood magnified. 

Moderately magnified. The red corpuscles are seen lying in rouleaux ; 
at a and a are seen two white corpuscles. 

B. Red corpuscles much more highly magnified, seen in face ; C. ditto, seen 
in profile ; D. dittOi in rouleaux, rather more highly magnified ; £. a red 
corpuscle swollen into a sphere by imbibition of water. 

£. A white corpuscle magnified same as B . ; G. ditto, throwing out some 
. blunt processes ; K. ditto, treated with acetic add, and showbg nucleus 
> m wg U dn id rsn me as £>. » 

/f. Red corpuscles puckered or crenate all over. . ' . 

/. Ditto, at the edge only. 

e^es, and when viewed under the microscope, by trans- 
mitted light, Irwka rlftar \n miririle and at 

the edsres. or dark in the middle and clear at the 
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edges, according to circumstances. When, on the other 
hand, the disks roll over and present their edges to the 
eye, they look like rods. All these varieties of appear- 
ance may be made intelligible by turning a round biscuit 
or muffin, bodies similar in shape to the red corpuscles, 
in various ways before the eye. 

The red corpuscles are very soft, flexible, and elastic 
bodies, so t hat they readily squeeze through apertur es 
and passages narrower tnan tueir own diameters, and im- 
mediately resume their proper shapes (Fig. i6, G.//.). The 
exterior of each corpuscle is denser than its interior, 
whi ch contains a semi-fluid, or q n\\q fluid matter, of a red 
colour, called hcemoglobin. By proper processes this may 
be resolved into an albuminous substance sometimes 
called globulin^ and a peculiar colouring matter, which is 
called hamatin. The interior substance presents no 
distinct structure. 

From the density of the outer as compared with the 
inner substance of each corpuscle, they are, practically, 
small flattened bags, or sacs, the form of which may be 
changed by altering the density of the plasma. Thus, if 
it be made denser by dissolving saline substances, or 
sugar, in itfwater is drawn from the contents of the cor- 
puscle to the dense plasma, and the corpuscle becomes 
still more flattened and very often much wrinkled. On 
the other hand, if the plasma be diluted with water, the 
latter forces itself into and dilutes the contents of the 
corpuscle, causing the latter to swell out, and even be- 
come spherical ; and, by adding dense and weak solutions 
alternately, the corpuscles may be made to become suc- 
cessively s pheroidal and discoida l. Exposure to ^carbon ic 
ac id g as seems to cause the corpuscles to swel l out; 
ox 5 ^n gas, on tne contrary, appears to flatten them. 

colourless bdrp'uscm ly, a a, F7G, K.) are 
larger than the red corpuscles, their average diameter being 
Tpj^th of an inch. They are further seen, at a glance, 
to differ from the red corpuscles bv the extreme irregulari ty 
o€ Jpieiy /prm . and by their tendency to attach themselves 
Ic Jhe glass slide, while the red corpuscles float about and 
llimble freely over one another. 

/ A still more remarkable feature of the colourless 
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corpuscles than the irregularity of their form is the 
tinrAac^j|iff vafjgitinn pf shape which thcv exh ibit. The 
form of a red corpuscle is changed only by influences 
from without, such as pressure, or the like ; that of the 
colourless corpuscle is undergoing constant alteration, as 
the result of changes taking place in its own substance. 
To see these changes well, a microscope with a m’agni - 
fying power of five or six hundred diameters is requisite ; 
and, even then, they are so gradual that the best way 
to ascertain their existence is to make a drawing of a 
given colourless corpuscle at intervals of a minute or 
two. This is what has been done with the corpuscle 
represented in Fig. i8, in which a represents the form of 
the corpuscle when first observed ; its form a minute 
afterwards ; r, that at the end of the second ; d, that at 
the end of the third ; and that at the end of the fifth 
minute. 
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Fio. i8 — SuccE«.sivn: Forms assumed by Colourless Corpuscles of 
Human Blood. (Magnified about 600 diameters ) 

The interval between the forms a,b,c,df was a minute ; between d and e two 
minutes ; so that the whole series of changes from ato e took five minutes. 


Careful watching of a _ colourless corpuscle, in fact, 
shows that every part of its surface is constantly chang- 
ing — u ndergoing active contractio n, nr being pag^ivplv 
dila ted bv the contraciion pi other part s. It exhibits 
contractiUty m its lowest and most primitive form. 

6. While they are thus living and active, no correct 
notion can be formed of the structure of the colourless 
corpuscles. By diluting the blood with water, or, still 
better, with ^ter acidulated with acetic aci d, the cor- 
puscles are killed, and become distended, so that their 
real nature is shown. They are then seen to be sphe- 
roidal bags, or sacs, with very thin walls ; and to contain 
in their interior a fluid wliich is either clear or granular, 
together with a spheroidal vesicular body, which is called 
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the nucleus (Fig. 17, K), It sometimes, though very 
rarely, happens that the nucleus has a red tint. 

The sac- like colourless corpuscle, with its nucleus, is 
whaf jg a ^7 Jt will be observed that 

it lives in a free state in the plasma of the blood, and 
that it exhibits an independent contractility. In fact, 
except that it is dependent for the conditions of its exist- 
ence upon the plasma, it might be compared to one ofl 
those simple organisms which are met with in stagnant! 
water, and are called Amoebce, 

7. That the red corpuscles are in some way or other 
derived from the colourless corpuscles may be regarded 
as certain : but the steps of the process have not been 
made out with perfect certainty. There is very great 
reason, however, f or believing that the red c orp^^grle^is 
si mply the nucleus of the colourless corpuscle somewh at 
enl^ed; flattened from side to ^ide ; changed, by de- 
velopment within Its interior of a red colouring matter ; 
and set free by the bursting of the sac or wall of the 
colourl^s corpuscle. In other words, the red corpuscle i s 
a free nucleus. 

The origin of the colourless corpuscles themselves is 
not certaiilty determined ; but it is highly probable that 
they are co nstituent cells of particular parts of thf* so lid 

carried into the blood, and that this process is chiefly 
effected in wliat are called the ductless elands (Lesson V, 

§ 27), from wnence me aetached cells pass, as lymphs 
corpuscles, directly nr indirpctlv. into the blood. 

i'he following facts are of Importance in their bearing 
on the relation between the different kinds of cor- 
puscles : — 

{(i) The invertebrate animals,^ which have true blood- 
corpuscles, possess only such as resemble the colourless 
corpuscles of man. 

Q)) The lowest vertebrate animal, the Lancelet (Ampki- 
oxus\ possesses only colourless corpuscles ; and the very 
young embryos^ x- prtebrate animals have on ly 

colourless and nnrl eated corpusc les. 

* Invertebrate animals are animals devoid of backbones, such as insects, 
sn^s, sea<auemones, &c. Vertebmte animals are fishes, amphibia, reptiles^ 
Dinl.s and mammals. 

An embryo is the rudimentary unborn younj; of any creature 
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(<f) All the vertebrated animals, the young of which are 
born from eggs,' have two kinds of corpuscles — colourless 
corpuscles, like those of man, and large red-coloured 
corpuscles, which are generally oval, and further differ 
from those of man in presenting a nucleus. In fact, they 
are simply the colourless corpuscles enlarged and 
coloured. 

{d) All animals which suckle their young (or what are 
called mammals) have, like man, two kinds of corpuscles ; 
colourless ones, and small coloured corpuscles — the latter 
being always flattened, and devoid of any nucleus. They 
are usually circular, but in the camel tr /W nr^ fillip, 
tical. And it is worthy ot remark that, in these animals, 
tUF nuclei of the colourless corpuscles become ellipticaL 

{e) The colourless corpuscles differ much less from one 
another in size and form, in the vertebrate series, than the 
coloured. The latte nare smallest in the little Mu^k De er, 
in which animal they are about a quarter as large as those 
of a man. On the other hand, the red corpuscles are 
largest in the Amj^hibia (or Frogs and Salamanders), in 
some of which animals they are ten times as lo ng as in 
man. ~ 

^8. As the blood dies, its several constituents, which 
have now been described, undergo marked changes. 

The colourless corpuscles lose their contractility, but 
otherwise undergo little alteration. They tend to cohere 
neither with one another, nor with the red corpuscles, but 
adhere to the glass plate on which they are placed. 

It is quite otherwise with the red corpuscles^ which at 
first, as has been said, float about and roll, or slide, over 
each other quite freely. After a short time (the length of 
which varies in different persons, but usually amounts to 
two or three minutes), they seem, as it were, to become 
sticky, and tend to cohere ; and this tendency increases 
until, at length, the great majority of them become 
applied face to face, so as to form long series, like rolls 
of coin. The end of one roll cohering with the sides 
of another, a network of various degrees of closeness is 
produced (Fig. 17, -< 4 .). 

The corpuscles remain thus coherent for a certain 
length of time, but eventually separate and float freely 

X These are fishes, amphibia, reptiles, aad Inrds. 
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again. The addition of a little water, or dilute acids or 
saline solutions, will at once cause the rolls to break up. 

It is from this running of the corpuscles together into 
patches of network that the change noted above in the 
appearances of the layer of blood, viewed with a lens, 
arises. So long as the corpuscles are separate, the sandy 
apfpearance lasts ; but when they run together, the layer 
appears patchy or spotted. 

The red corpuscles rarely, if ever, all run together into 
rolls, some always remaining free in the meshes of the 
net. In contact with air, or if subjected to pressure, many 
of the red corpuscles become covered with little knobs, so 
as to look like minute mulbeiTics — an appearance which 
has been mistaken for a breaking up, or spontaneous divi- 
sion, of the corpuscles (Fig. 17, H, H), 

9. There is a still more remarkable change which the 

red blood-corpuscles occasionally undergo. Under certain 
circumstances, the peculiar red substance which forms the 
chief mass of their contents, and which has been called 
hcemoglobin (from its readily breaking up into globulin 
and haematin, § 6), separates in a crystalline form. In 
man, these cry stals have the sh.ane of nri^rn s ; in other 
animals tlfey taiTe otner ibrm^ Human blood crystallizes 
with difficulty, but that o fLthe guinea-pig, rat, or dog 
much more easily. The best way to l^ood- 

crystals is to take a little rat^s blood, from which the 
fibrin has been removed, shake it up with a little ether, 
and let it stand in the cold for some hours. A sediment 
will form at the bottom, whicn, when examined with the 
microscope, will be found to consist of long narrow 
crystals. Crystallization is much assisted by adding 
after the ether a small quantity of ^alcohol. 

10. When the layer of blood has been drawn ten or 
fifteen minutes, the plasma -will be seen to be no longer 
clear, - It then exhibits multitudes of extremely delicate 

a nee called Fibrin , Which have been 

deposited from it, and which traverse it in all directions, 
uniting with one another and with the corpuscles, and 
binding the whole into a semi-solid mass. 

It is this deposition of fibrin which is the cause of 
the apparent solidification, or coagulation, of the drop 
upon the second slide ; but the phenomena of coagula- 
F 
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tion, which are of very great importance, cannot be 
properly understood until the behaviour of the blood, 
when drawn in larger quantity than a drop, has been 
studied. 

II, When, by the ordinary process of opening a vein 
with a lancet, a quantity of blood is collected into a basin, 
it is at first perfectly fluid : but in a very few minutes it 
becomes, through coagulation, ielly-like mass , so solid 
that the basin may be turned upside aown without any of 
the blood being spilt. At first the clot is a uniform red 
jelly, but very so on dyons of a olear yellowish wate rv- 
lrip]fpii)gr fluid make" their appearance on the surface of the 
clot, and on the sides of the basin. These drops increase 
in number, and run together, and after a while it has 
become apparent that the originally uniform jelly has 
separated into two very different constituents — the one a 
clear, yellowish liquid ; the other a red, semi-solid mass, 
which lies in the liquid, and at the surface is paler in 
colour and firmer than in its deeper part. 

The liquid is called serum; the semi-solid naass the 

I clot, or crassamentum. Now the clot obviously contains 
the corpuscles of the blood, bound together by some 
other substance ; and this last, if a small part ^of the clot 
be examined microscopically, will be found to be that 
fibrous-looking matter, fibrin^ which has been seen form- 
ing in the thin layer of blood. Thus the clot is equiva- 
i lent to the corpuscles plus the fibrin of the plasma, while 
the serum is the plasma minus the fibrinous elements 
^vhich it contained. 

. The corpuscles of the blood are slightly heavie r 
th'nn fht plmpi'^. nn-1 th-rrfnrr^ whrn hirifin V iTiTirn^ 
they sink very slowly ^towards the bottom. Hence the 
upper part of the clot contains fewer corpuscles, and is 
lighter in colour, than the lower part — there being fewer 
corpuscles left in the upper layer of plasma for the 
fibrin to catch when it sets. And there are some con- 
ditions of the blood In which the corpuscles run together 
much more rapidly and in denser masses than usual. 
Hence they inore readily overcome the resistance of the 
plasma to their falling, just as feathers stuck together in 
masses fall much more rapidly through the air than the 
same feathers when loose. When this is the case, the 
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upper stratum of plasma is quite free from red corpuscles 
before the fibrin forms in it ; and, consequ^tly, the 
uppermost layer of the clot is nearly white ; it receives 
t he name of the buffy coa t. 

After ttie clot is lormed, the fibrin shrinks and squeezes 
out much of the serum contained within its meshes ; and, 
other things being equal, it contracts the more the fewer 
Corpuscles there are in the way of its shrinking. Hence, 
when the buffy coat is formed, it usually contracts so much 
as to give the clot a cupdike upper surface. 

Thus the buffy coat is fibrin naturally separated from 
the red corpuscles ; the same separation may be effected, 
artificially, by whipping the blood with twigs as soon as 
it is drawn, until its coagulation is complete. Under 
these circumstances the fibrin will collect upon the twigs, 
and a red fluid will be left behind, consisting of the serum 
plus the red corpuscles, and many of the colourless ones. 

13. The coagulation of the blood is hastened, retarded, 
or temporarily prevented by many circumstances. 

{a) temperature, — A high temperature accelerates the 
coagulation of the blood ; a low one retards it very 
greatly ; and some experimenters have stated that, when 
kept at a Sufficiently low temperature, it does not coagu- 
late at all. 

{b) The additton of soluble matter to the blood, — Many 
saline substances, and more especially sulphate of sod a 
a nd common sa lt, dissolved in the blood in silfftCidnt 
quantity, ' pffivent its coagulation ; but coagulation sets 
in when water is added, so as to dilute the saline solution. 

if) Contact with living or not living matter, — Contact 
with not living matter promotes the coagulation of the 
blood. Thus, blood drawn into a basin begins to coagu- 
late first where it is in contact with the sides of the 
basin ; and a wire introduced into a living vein will 
become coated with fibrin, although perfectly fluid blood 
surrounds it. 

On the other hand, direct contact with living matter 
retards, or altogether prevents, the coagulation of the 
blood. Thus blood remains fluid for a very long time in 
a portion of a vein which is tied at each end. 

The heart of a turtle remains alive for a lengthened 
period (many hours or even days) after it is extracted from 
F 2 
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the body ; and, so long, as it remains alive, the blood con- 
tained in it will not coagulate, though, if a portion of the 
same blood be removed from the heart, it will coagulate in 
a fe^ minutes. 

Blood taken from the body of the turtle, and kept from 
coagulating by cold for some time, may be poured into 
the separated, but still living, heart, and then will not 
coagulate. * 

Freshly deposited fibrin acts somewhat like living 
matter, coagulable blood remaining fluid for a long time 
in tubes coated with such fibrin. 

14. The coagulation of the blood is an altogether 
physico-chemical process, dependent upon the properties 
of certain of the constituents of the plasma, apart from 
the vitality of that fluid. This is proved by the fact that 
if blood-plasma be prevented from coagulating by cold, 
and greatly diluted, a current of carbonic acid passed 
through it will throw down a white powdery substance. 
If this white substance be dissolved in a weak solution of 
common salt, or in an extremely weak solution of potash 
or soda, it, after a while, coagulates, and yields a clot of 
true pure fibrin. It \^ould be absurd to suppose that a 
substance which has been precipitated from itS* solution, 
and redissolved, still remains alive. 

There are reasons for believing that this white sub- 
stance consists of two constituents of very similar com- 
position, which exist separately in living blood, and the 
union of which is the cause of the act of coagulation. 
These reasons may be briefly stated thus The peri- 
rarHinm anrl otl-iPr serous c avitics in tlic body contain a 
whi ^ has exuded Ir om the blood-vessels, and 
T^-^mfn tror the bldOd WTfl iout llitrTflood- 
CQEpuscles. This fluid sometimes coigUliteS spon- 
taneously, as the blood plasma would do, but very often 
shows no disposition to spontaneous coagulation. When 
this is the case, it may nevertheless be made to coagulate, 
and yield a true fibrinous clot, b y adding if n lipin 
seruta ^f ■Wood. 

Now, if scrum of blood be largely diluted with water 
and a current of carbonic acid be gas passed through it, 
a \vhite powdery substance will be thrown down ; this, 
redissolved in a dilute saline, or extremely dilute alkaline, 
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solution will, when added to the pericardial fluid, produce 
even as good a clot as that obtained with the original 
serum. 

This white substance has been called glohdifi^ It 
exists not only in serum, but also, though in smaller 
quantities, in connective tissue, in the cornea, in the 
humours of the- eye, and in some other fluids of the body. 

It possesses the same general chemical properties as 
the albuminous substance which enters so largely into the 
composition of the red corpuscles (§ 4), and hence, at 
present, bears the same name. But when treated with 
chemical reagents, even with such as do not produce any 
appreciable effect on its chemical composition, it very 
speedily loses its peculiar power of causing serous fluids 
to coagulate. For instance, this power is destroyed by an 
excess of alkali, or by the presence of acids. 

Hence, though there is great reason to believe that the 
fibrino-plastic globulin (as it has been called) which exists 
in serum does really come from the red corpuscles, the 
globi^in which is obtained in large quantities from these 
bodies, by the use of powerful reagents, has no coagu- 
lating effect at all on pericardial or other serous fluids. 

Though globulin is so susceptible of change when in 
solution, it may be dried at a low temperature and kept in 
the fonn of powder for many months, without losing its 
coagulating power. 

Thus globulin^ added, undei proper conditions, to serous 
effusion, is a coagulator of that effusion, giving rise to the 
development of fibrin in it. 

It does so by its interaction with a substance contained 
in the serous effusion, which can be extracted by itself, 
and then plays just the same part towards a solution of 
globulin, as globulin does towards its solution. This 
substance has been called fibrinogen. It is exceedingly 
like globulin, and may be thrown down from serous 
exudation by carbonic acid, just as globulin may be 
precipitated from the serum of the blood. When redis- 
solved in an alkaline solution, and added to any fluid con- 
taining globulin, it acts as a coagulator of that fluid, and 
gives rise to the development of a clot of fibrin in it. In 
accordance with what has just been stated, serum of blood 
which has completely coagulated may be kept in one 
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vessel, and pericardial fluid in another, for an indefinite 
period, if spontaneous decomposition be prevented, with- 
out the coagulation of either. But let them be mixed, and 
coagulation sets in. ) 

Thus it seems to be clear, that the coagulation of the 
blood, and the formation of fibrin, are caused primarily 
by the interaction of two substances (or two modifications 
of the same substance), globulin or Jibrinoplastin and 
fibrinogen^ the former of which may be obtained from the 
serum of the blood, and from some tissues of the body ; 
while the latter is known, at present, only in the plasma 
of the blood, of the lymph, and of the chyle, and in fluids 
derived from them. 

15. The proverb that "blood is thicker than water” is 
literally true, as the blood is not only “ thickened ” by the 
corpuscles, of which it has been calculated that no fewer 
than 70,000,000,000 (eighty times the number of the human 
population of the globe) are contained in a cubic inch, 
but is rendered slightly viscid by the solid matters dis- 
solved in the plasma. The blood is thus rendered heavier 
than water, its specific gravity being about 1055. In other 
words, twenty cubic inches of blood have about ill® same 
weight as twenty-one cubic inches of water. 

The corpuscles are heavier than the plasma, and their 
volume is usually somewhat less than that of the plasma. 
Of nr>1r>nr1^cc usuallv Tint morp than 

thrp<*or fniir fnt- tTinncanH of red cn rpuscles ; but 

the number varies very much, increasing shortly after 
food is taken, and diminishing in the intervals between 
meals. 

The blood is hot, its temperature being about 100® 
Fahrenheit. 

16. Considered chemically, the blood is an alkaline 
fluid, consisting of water, of solid and of gaseous matters. 

The proportions of these several constitutents vary 
according to age, sex, and condition, but the following 
statement holds ^ood on the average : — 

In every 100 parts of the blood there are 79 parts of 
water and 21 parts of dry solids ; in other words, the 
water and the solids of the blood stand to one another in 
about the same proportion as the nitrogen and the oxygen 
of the air. Roughly speaking, one Quarter of the blood 
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is dry, solid matter; three quartets water. Of the 21 

? arts of dry solids, 12 (= 4ths) belong to the corpuscles. 

he remaining 9 are about two-thirds (6*7 parts = fths) 
albumin (a substance like white of egg, coagulating by 
heat), and one-third (= ^th of the whole solid matter) a 
mixture of saline, fatty, and saccharine matters, sundry 
products of the waste of the body, and fibrin. The 
quantity of the latter constituent is remarkably small in 
relation to the conspicuous part it plays in the act of 
coagulation. Healthy blood, in fact, yields in coagulating 
not more than from two to four parts in a thousand of its 
weight of fibrin. 

The total quantity of gaseous matter contained in the 
blood is equal to rather less than half the voltune of the 
blood ; that is to say, 100 cubic inches of blood will con- 
tain rather less than 50 cubic inches of gases. These 
gaseous matters arc carbonic acid, oxygen, and nitrogen ; 
or, in other words, the same gases as those which exist in 
the atmosphere, but in totally different proportions; for 
wher^s air contains nearly three-fourths nitrogen, one- 
fourth oxygen, and a mere trace of carbonic acid, the 
average composition of the blood gases is nearly two- 
thirds carbonic acid, rather less than one-third oxygen, 
and not one-tenth nitrogen. 

It is important to observe that blood contains much 
more oxygen gas than could be held in solution by pure 
water at the same temperature and pressure. This 
power of holding oxygen appears in some way to depend 
upon the corpuscles, firstly, because mere serum has no 
greater power of absorbing oxygen than pure water has ; 
and secondly, because red corpuscles suspended in water 
instead of serum absorb oxygen very readily. The oxygen 
thus held by the red corpuscles is readily given up by 
them fer purposes of oxidation, and indeed can be 
removed from them by means of a mercurial gas pump. 
It would appear that the connection between the oxygen 
and the red corpuscles is of a peculiar nature, being a sort 
of loose chemical combination with one of their con- 
stituents, that constituent being the haemoglobin ; for 
solutions of haemoglobin behave towards oxygen exactly 
as blood does. 

The corpuscles differ chemically from the plasma, in 
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containing a large proportion of the fats and phosphates, 
all the iron, and almost all the potash, of the blood; 
while the plasma, on the other hand, contains by far the 
greater part of the chlorine and the soda. 

17. The blood of adults contains a larger proportion of 
solid constituents than that of children, and that of men 
more than that of women ; but the difference of sex is 
hardly at all exhibited by persons of flabby, or what is 
called lymphatic, constitution. 

Animal diet tends to increase the quantity of the red 
corpuscles ; a vegetable diet and abstinence to diminish 
'them. Bleeding exercises the same influence in a still 
more marked degree, the quantity of red corpuscles being 
diminished thereby in a much greater proportion than 
that of the other solid constituents of the blood. 

18. The total quantity of blood contained in the body 
varies at different times, and the precise ascertainment of 
its amount is very difficult It may probably be esti- 
mated, on the average, at Iacc^ | han one-thirteenth of 
thpi "^^jgh t of the bod y. 

19. The tunctlon of the blood is to supply nourishment 
£0, and take away waste matters from, all parts of the 
body. It is absolutely essential to the life of 'every part 
of the body that it should be in such relation with a cur- 
[rent of blood, that matters can pass freely from the blood 

o it, and from it to the blood, by transudation through 
the walls of the vessels in which the blood is contained. 
And this vivifying influence depends upon the corpuscles 
‘of the blood. The proof of these statements lies in the 
following experiments : — If the vessels of a limb of a 
living Jinimal be tied in such a manner as to cut off the 
supply of blood from the limb, without affecting it in any 
other way, all the symptoms of death will set in. The 
limb will grow pale and cold, it will lose its sensibility, 
and volition will no longer have power over it ; it will 
stiffen, and eventually mortify and decompose. 

But, even when the death stiffening has begun to set in, 
if the ligatures be removed, and the blood be allowed to 
flow into the limb, the stiffening speedily ceases, the tem- 
perature of the part rises, the sensibility of the skin re- 
turns, the will regains power over the muscles, and, in 
short, the part returns to its normal condition. 
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If, instead of simply allowing the blood of the animal 
operated upon to flow again, such blood, deprived of its 
flbrin by whipping, but containing its corpuscles, be arti- 
ficially passed through the vessels, it will be found as 
effectual a restorative as entire blood ; while, on the other 
hand, the serum (which is equivalent to whipped blood 
without its corpuscles) has no such effect 

It is not necessary that the blood tl as artificially in- 
jected should be that of the subject of the experiment. 
Men, or dogs, bled to apparent death, may be at once and 
effectually revived by filling their veins with blood taken 
from another man, or dog ; an operation which is known 
by the name of transfusion. 

Nor is It absolutely necessary for the success of this 
' operation that the blood used in transfusion should belong 
to an animal of the same species. The blood of a horse 
will permanently revive an ass, and, speaking generally, 
the blood of one animal may be replaced without injurious 
effects by that of another closely-allied species ; while 
that qf a very different animal will be more or less in- 
jurious, and may even cause immediate death. ' 

20. The Lymphy which fills the lymphatic vessels, is, 
like the Blood, an alkaline fluid, consisting of a plasma 
and corpuscles, and coagulates by the separation of fibrin 
from the plasma. The lymph differs from the blood in 
its corpuscles being all of the colourless kirtd, and in the 
very small proportion of its solid constituents, which 
amount to only about 5 per cent, of its weight. Lymph 
may, in fact, be regarded as blood minus its red cor- 
puscles, and diluted with water, so as to be somewhat less 
dense than the serum of blood, which contains about 8 
per cent, of solid matters. 

A quantity of fluid equal to that of the blood is pro- 
bably poured into the blood, daily, from the lymphatic 
system. This fluid is in great measure the mere overflow 
of the blood itself—plasma which has exuded from the 
capillaries into the tissues, and which has not been taken 
up again into the venous current ; the rest is due to the 
absorption of chyle from the alimentary canal. 
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LESSON IV. 

RESPIRA TION. 


1. The blood, the general nature and properties of 
which have been described in the preceding Lesson, is 
the highly complex product, not of any one organ or con- 
stituent of the body, but of all. Many of its features are' 
doubtless given to it by its intrinsi c 

el ements, the corpuscl es ; but the general chara*:ter of 
the blood is also profoundly affected by the circumstance 
ffthfr ^^omr thing from 

tVif* a^InnH gjnt] pffnrs something into it. The blood may 
be compared to a river, the nature of the contents of 
which is large ly determined bv that of the head wate rs, 
a nd bv that of the animals which swim i n it ; but which 
is also very much anectecT by the soiTover which it 
flows, by the water-weeds which cover its banks, and 
by affluents from distant regions ; by irrigation works 
which are supplied from it, and by drain-pipes which 
flow into it. 

2. One of the most remarkable and important of the 
changes effected in the blood is that which results, in 
most*parts of the body, fr om its s ^^^pV pacemy 

‘ <j»|MUaries, or, in other word*;, thronyn ves sels the w alls 
of which are thin enough to permit a fi m exchange be- 
flu ids which permeate th e adja- 
cent,,4 * (Lesson 11. § i). 

I Thus, if blood be taken from the artery which supplies 
a limb, it will be found to have a bright scarlet colour ; 
while blood drawn, at the same time, from the vein of the 
limb, will be of a purplish hue, so dark thaMt is com- 
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- ■ called “ black blood.” And as this contrast is met 

With in t'he contents of the arteries and veins in general 
^fivr.p.nt t he pulmonary artery and vein s\ the scarlet blood 
is commonly known as arterial^ an^ the black blood as 
venous^ 

This conversion of arterial into venous blood takes 
place in most parts of the body, while life persists. Thus, 
if a limb be cut off and scarlet blood be forced into its I 
arteries by a syringe, it will issue from the veins as black) 
blood. 

3. When specimens of venous and of arterial blood are 
subjected to chemical examination, the differences pre- 

As a rulc, there is rather 

. _ and rather more fatty matte r. 

But the gaseous contents of the two kmus of blood d^iVer 
widely in the proportion which the carbonic acid gas 
bears to the oxygen ; there being a ^smaller . quantity of 
ox v-gfin and a greater quantity of carbonic ac id, in venous 
than imartenal Olooa. 

And it may be experimentally demonstrated that this 
difference in their gaseous contents is the only essential 
difference oetween venous and arterial blood. For if 
^^enous blood be shaken up with oxygen, or even with air, 
it gains oxygen, loses carbonic acid, aftd takes on the 
colour and properties of arterial blood. Similarly, if 
arterial blood be treated with carbonic acid so as to be| 
thoroughly saturated with that gas, it gains carbonic acid, 
loses oxygen, and acquires the true properties of venous 
blood; thoug h, fpr a reason to be mentioned below, the 
is not so complete in this case as in the form s’. 
The same result is^attained, though more slowly. It tne 
blood, in either case, be received into a bladder, and then 
placed in the carbonic acid, or oxygen gas ; the thin 
mo i^st animal membrane allowing the change tn hp 
witn perfe ct ea^g. dftd oHering no serious impediment to 
the passage of either gas. 

4. The physico-chemical processes involved in the 
exchange of carbonic acid for oxygen when venous is 
converted into arterial blood, or the reverse, in the cases 
mentioned above, are not thoroughly understood, and are 
probably somewhat complex. 
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It is known {a) that m^rhA niraHy hpld bv g. fluid 

in a eiven oroDo 


to wluch thi^v ar/^ nnti _ 

s phere in corresponding proportio ns: &tl'd (<?') t h^t ga ses 
separ^eci by a dry porous partition, or simply in contacts 
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rpti scles (Lesson 111. 

§ and there is reason to think that a great part, at 
least, of rnrlinnir is rhemically oonnerted^ in a 

cimtia^jY in^j^p w ltli. cwtam salinc constituents of 
t he seru m. Hence the artenalizaiion oi piood m the 
lungs seems to be a very mixed process, n artlv physic al, 
and ve L to a certain cxte n^ ^]ipniirnh and consequently 
very difficult to analyse. 

The same may also be said of the change from arterial 
to venous blood in the tissues. Owing to the peculiar 
relation of oxygen to the red blood-corpuscles, the process 
which takes place in the tissues is not a simple inter- 
change by diffusion of the oxygen of the blood for the 
carbonic acid of the tissues ; on the contrary, the oxygen 
is given up for purposes of oxidation, the demand l^ing 
determined by the supply of oxidizable materials in the 
tissue, while the blood, poor in carbonic acid, takes up^ 
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apparently by an independent action, a quantity of that 
gas from the tissues rich in it. 

Hence venous blood is characterized not only by the 
large amount of carbonic acid present, but also by the 
fact lhat the red corpuscles have given up a good deal^f 
th eiroxygen for t ill ' uumuAt S' of ‘* midaLiuii. Ul\ asTh e 
chemists would say, lUAvy betuilhi 'reduced. * This is the 
reason why arterial blood is not so easily converted into 
venous blood by exposure to carbonic acid as venous 
blood into arterial by exposure to oxygen. There is, in 
the former case, a nf siihftt-nru-p to 

nlf fhf^ nYygf*n_frnm anH j^Q tO reduc e_the rcd COrP US- 

cles. When such an oxidizable substance is added (as, 
for instan ce^a salt of iron ), the blood at once and imme- 
diately becomes completely venous. 

Practically we may say that the most important differ- 
ence between venous and arterial blood is not so much 
the rplatiVp qiii^r ititics of carb onic acid as that the red cor- 
nf. vf*rjf^s blood liavc lost a good dealof oxyge n, 
are red^^iced, and ready at once to take up any oxy^n 
offered to them. 

5. The cause of the change of colour of the blood— ot 
its darkening when exposed to carbonic acid, and its 
brightening when under the influence of oxygen — is not 
thoroughly understood. Thoro 

ev er, that the red cofpuscfe are rendered somewh at 

. 4)* Under the 

former circumstances they may, not improbably, reflect 
th e liglLt more stron gly, so as to give a more disdnet 
coloration to the blood ; while, under the latter, they may 
reflect less light,‘’‘and, in that way, allow the blood to 
appear darker and duller. 

This, however, is not the whole of the matter ; for 
s olutions of haemoglobin or of blood-crystals (Lesson III.' 
§ pcrftjcdy free from actual blood-cor- 

puscles, change in colour from scarlet to purple, accord-| 
ing as they gain or lose oxygen. It has already been 
stated (Lesson III. § 16) that oxygen most probably 
exists in the blood in loose combination with haemo- 
globin. But, further, there is evidence to show that a 
solution of haemoglobin, when thus loosely combined with 
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oxygen, has a scarlet colour, while a solution of haemo- 
globin, deprived of oxygen, has a purplish hue. Hence 
arteriai blood, in which the haemoglobin is richly pro- 
vided with oxygen, would naturally be scarlet, while 
venous blood, Which not only contains an excess of car- 
bonic acid, but whose haemoglobin also has lost a great 
deal of its oxygen, would be purple. 

6. Whatever may be their explanation, however, the 
facts are certain (i), that arterial blood, separated by 
only a thin membrane from carbonic acid, or from a fluid 
containing a greater amount of carbonic acid than itself, 
and also carrying certain oxidizable materials, becomes 
venous ; and ( 2 ) that venous blood, separated by only a 
thin membrane from oxygen, or a fluid containing a 
greater proportion of free oxygen than itself, becomes 
arterial. 

In these facts lies the explanation of the conversion of 
scarlet blood into dark blood as it passes through the 
of the body, for the latter , “ ‘ ~ \ 

Tuiq es of the tissu es, which contain carbonic acid, the 
product of their waste and combustion, in excess, to- 
gether with highly oxidizable matters. On the other 
hand, if we seek for the explanation of the conversion of 
the dark blood in the veins into the scarlet blood of 
the arteries, we find, ist, that the blood remains dark in 
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gaining moisture and carbonic acid, and losing oxygen 
(Lesson 1 . §§ 23, 24).! 

This is the essential step in respiration : that it really 
takes place may be demonstrated very readily, by the 
experiment described in the first Lesson (5 3), m which 
air expired was proved to differ from air inspired, by con- 
taining more heat, more water, more carbonic acid, and 
less oxygen ; or, on the other hand, bv putting a ligatur e 
o n the win dpipe of a living anima l so as to prevent air 
from passing into, or out of, the lungs, and then examin- 
ing the contents of the heart and great vessels. The 
blood on both sides of the heart, and in the pulmonary 
veins and aorta, will be found to be as completely venous 
as in the vense cavm and pulmonary artery. 

But though the passage of carbonic acid gas and hot 
watery vapour out of the blood and of oxygen into it 
is the essence of the respiratory process — and thus a 
membrane with blood on one side, and air on the other, 
is all that is absolutely necessary to effect the purification 
of the Ijlood — vet the accumulation of carbonic acid is 
rapid, and Jjie peer! fnr gn m nil 

of the human body, that the former could not be cleared 
away, nor ^hc latter supplied, with adequate rapidity, 
without the aid of extensive and complicated accessory 
machinery — the arrangement and working of which must 
next be carefully studied. 

8. The back of the mouth or pharynx communicates 
by two channels with the external air (see Fig, 40). One 
of these is formed bv the nasal passages , which cannot 
be closed by any muscular apparatus of their own ; the 
other is presented by the mou th, which can be shut or 
opened at will. 

Immediately behind the tongue, at the lower and front 
part of the pharynx, is an aperture — thf ^^loUis (Fig. 
19, bfillF of lid^^e 

epdgpfiiiis — or by the shutting together of its side bound- 
aKes, formed by the so-called vocal chords. The glottis 

’ The student must guard himself against the idea ^£?Hrterial blood con- 1 
tains no carbonic acid, and venous blo^ no oxygem^n passing tHrougn the 
lungs venous blood loses only a part of its carboni^a^i'd ; and arterial blood, 
in passing through the tissues, loses only a part of its oxygen. In blood, 
however venous, there is in health always some oxygen ; and in even the 
brightest arterial blood there is actually more carbonic acid than oxygen. 
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opens into a chamber with cartilnyinniis^ alk 

and leading from the larynx downwards along 
tfie front part of the throat, where it may be very readily 
felt, Is the trachea^ or windpipe (Fig. 19, 7 >.), 



Fig 19. — Back View ok the Neck and Thorax of a Human Sudject 
FROM WHICH THE VERTEBRAL COLUMN AND WHOLE POSTERIOR WALL 
OF THE Chest are supposed to be removed. 

M. mouth ; Gl. glottis; Tr. trachea; L,L, left lung; R.L, right lung ; Br. 
bronchus: P.A. pulmonary artery; P V, pulmonary veins; Ao. aorta: 
^ D. diaphragm ; H. heart ; y.C.I. vena cava inferior. 

' If. the trachea be handled through the skin, it will be 
found to be firm and resisting. Its walls are, in fact, 
strengthened by a series of cartilaginous hoops, which 
hoops are incomplete behind, ihcir^ ends being united 
only by muscle and membrane, where the trachea comes 
into con tact with the gu H^t^ c\r ipr ophacrus. The trachea 
tlie thpr ax. itnd thfire divides into two branches, 
a right and a left, which are (Fig. 

19, Br,). Each bronchus enters the lung of its own side, 
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and then breaks up into a great number of smaller 
branches, which are called the bronchial tube s. As these 
diminish in size, the cartilages, which are continued all 
through the bronchi and their large ramifications, become 
smaller and eventually disappear, so that the walls of the 
smallest bronchial tube s are entirely muscular or mcm - 
branous. Thus while tE?^ trachea and bronchi are kept 
jjerfnanently open and pervious to air by their cartilages, 
the smaller bronchial tubes may be almost closed by the 
contraction of their muscular walls. 

*The finer bronchial tubes end at length in elongated 
dilatations, ab out i^th o^aii inch in diameter on the averapj^e 
(Fig. 20, A). Each ot these dilatations is peset witn, or 
perhaps rather is ipade i Xp ofi little sacs, which open irre- 
gularly into the cavity nf rlnat^^tmn I 

lliL Igry thin walls (Fig. 20, B) which 
separate these air-cells are supported by much delicate 
and highly elastic tissue, and cany the wide and close-set 
capillaries into which the ultimate ramifications of the 
p ulmonary artery pour its bloo d (Fig. 20, D)! Thus, the 
blood containea in tnese capllarics is exposed on both 
sides to the air — being separated from the air-cell on 
either hanfl only by the very delicate pellicle which forms j 
the wall of the capillary, and the lining of the air-sac. 

9. Hence no conditions can be more favourable to a 
ready exchange between the gaseous contents of the blood 
and those of the air in the air-cells, than the arrangements 
which obtain in the pulmonary capillaries ; and, thus far, 
the structure of the lung fully enables us to understand 
how it is that the large quantity of blood poured through 
the pulmonary circulation becomes exposed in very thin 
streams, over a large surface, to the air. But the only 
result of this arrangement would be, that the pulmonary 
air would very speedily lose all its oxygen, and become 
completely saturated with carbonic acid, if special pro- 
vision were pot made for its being incessantly renewed. 

10. If an adult man, breathing calmly in the sitting 

position, be watched, the respiratory act will be observea 
to be repeated to fifteen times every minute . 

Each act consists of certain components winch succeed 
one another in a re gular rhythmical o^ er. First, the 
breath is drawn in, or insptriR) IftimeHiately afterwards 
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it is driven out, or expired; and these successive acts of 
inspiration and expiration are followed by a brief pause. 
Thus, just as in the rhythm of the heart the auricular 
systole, the ventricular systole, and then a pause follow in 


A 



Fig. 20. 


A. Two air-oells {b) with the ultimate bronchial tube (n) which opens into 

them. (Magnified ao diameters )• 

B. Diagramin^c view of an air-cell of A seen in section : a, epithelium ; 

partition between two adjncep^l cells, in jthft. thickness of which the 
capillaries run ; c, fibres of elastic ftssue 

C. Portion of injected lung magnified : /r, the capillaries spread over the walls 

of two adjacent air-cells ; b. small branches of arteries and veins. 

D. Portion still more highly magnified. 
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regular order ; so in the chest, the inspiration, the expi- 
ration, and then a pause succeed one another. At each 
inspiration of an adult well-grown man about thirty cubi n 
indies of air are inspired ; and at ea^ expiration the 
same, or a slightly smaller, volume (allowing for the in- 
crease of temperature of the air so expired) is given out 
of the body. 

11. The expired air differs from the air inspired in the 
following particulars : — 

(rt) Whatever the temperature of the external air is, that 
expired is nearly as hot as the blood, or has a temperature 
between gS'" and 100°. 

(^) However dry the external air may be, that expired is 
quite, or nearly, saturated with watery vapour. 

(c) Though ordinary air contains nearly 2,100 parts of 
oxygen, and 7,900 of nitrogen, with not more than 3 parts 
of carbonic acid, in 10,000 parts, expired air contains 
about 470 parts of carbonic acid, and only between 1,500 
and 1,600 parts of oxygen ; while the quantity of nitrogen 
suffersflittle or no change. Speaking roughly, air which 
h as been breathed once has gained five per cent, of 

^ - ----. and lost nye per cent of 7^ 

The e xpired air contains, in addition, a greater or less 
qu antil y M animai matter 01 a nigniy decomposabl e 
character. 

(^) Very close analysis of the expired air shows, firstly, 
that the quantity of oxygen which disappears is always 
slightly in excess of the quantity of carbonic acid sup- 
plied ; and secondly, that the nitrogen is variable — the 
expired nitrogen being sometimes slightly in excess of, 
sometimes slightly less than that inspired, and sometimes 
remaining stationary. 

12. From three hundred and fifty to four hundred cub ic 
f eet q£ air are thus passed througn thS lUllgS 6f 3 ih ^ult 
man taking little or no exercise, in the course of twenty- 
four hours ; and are charged with carbonic acid, and^ 

deprived of oxygen, to tkf nf ni>nr1y Rvn 

This amounts to about ei ghteen cubic feet of |he one gas| 
tak^n nthpy given out. 1 nus, if a man be" 

shut up m a close room, having fhe form of a cube seven 
feet in the side, every particle of air in that room will 
have passed through his lungs in twenty-four hours, and 
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a fourth of the oxygen it contained will be replaced b)' 
carbonic acid. 

The quantity of carbon eliminated in the twenty-four 
hours is pretty nearly represented by a piece of pure char- 
coal wei^hin^ eight nnnres. 

The quantity of water given off from the lungs in the 
twenty-four hours varies very much, but may be taken on 
the average l ess than half a or abo ut nin e 

It may fall below this amount, or increase to 
double or treble the quantity. 

13, The mechanical arrangements by which the respi- 
ratory movements, essential to the removal of the great 
mass of efifete matters, and the importation of the large 
quantity of oxygen indicated, are effected, may be found 
in— (a) the elastir.ity of the liinp-g ; {b) tlie. mnl-.ilitv nf tho 
nnri hnttnm m Thp thoracic cavity in which the lungs 
are contained. ^ 

The thorax may be regarded as a completely shut coni- 
cal box, with the small end turned upwards, the back of 
the box being formed by the spinal column, the slides by 
the ribs, the front by the breast- bone, the bottom by the 
diaphragm, and the top by the root of the neeje (Fig. 19). 

The two lungs occupy almost all the cavity of this box 
which is not taken up by the heart. Each is enclosed in 
its serous membrane, ih^plenra^ a double bag (very simi- 
lar to the pericardium, the chief difference being that the 
oute r bag of each p lpnra over the greater _J 3 art of it s 
tent. ouUe fiyplv tfl ^tfl e_walis of t ne ruest nnH 

t he diaphrag m fsee Fig. 9}, while the outer bag of the peri- 
cardium is for the most part loose), the inner bag closely 
covering the lung and the outer forming a lining to the 
cavity of the chest. So long as the walls of the thorax 
arc entire, the cavity of each pleura is practically oblite- 
rated, that layer of the pleura which covers the lung being 
in close contact with that which lines the wall of the 
chest ; but if a small opening be made into the pleura, 
the lung at once shrinks to a comparatively small size, 
and thus develops a great cavity between the two layers 
of the pleura. If a pipe be now fitted into the bronchus, 
and air blown through it, the lung is very readily dis- 
tended to its full size ; but, on being left to itself, it col- 
lapses, the air being driven out again with some force. 
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The abundant elastic tissues of the walls of the air-cells 
are, in fact, so disposed as to be greatly stretched when 
the lungs are full ; and, when the cause of the distension 
is removed, this elasticity comes into play and drives the 
greater part of the air out again. 

The lungs are kept distended in the dead subject, so 
long as the walls of the chest are entire, by the pressure 



Fjg. 21 —View of Four Ribs of the Dog with the Intercostal 
Muscles. 

a. The bony rib ; b, the cartIl.^ge ; c, the junction of bone and cartilag^e ; 
dy unossihed, e, ossified, portions of the sternum. A. Externabintcrcostai 
muscle. • B. Internal intercostal muscle. In the middle interspace, the 
external intercostal has been removed to show the internal intercostal 
beneath it. 


of the atmosphere. For though the elastic tissue is all 
the while pulling, as it were, at the layer of pleura which 
covers the lung, and attempting to separate it from that 
which lines the chest, it cannot produce such a separation 
without developing a vacuum between these two layers. 
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To effect this, the elastic tissue must pull with a force 
greater than that of the external air (or fifteen pounds to 
the square inch), an effort far beyond its powers, which 
do not equal more than one-fourth of a pound on the 
square inch. But the moment a hole is made in the 
pleura, the air enters into its cavity, the atmospheric pres- 
sure inside the lung is equalized by that outside it, and 
the elastic tissue, freed from its opponent, exerts its full 
power on the lung. 

14. The lungs are elastic, whether alive or dead. During 
life the air which they contain may be further affected by 

tubes. If water is poured into the lungs of a recently- 
killed animal, and a series of electric shocks is then sent 
through the bronchial tubes, the latter contract, and the 
water is forced out. Lastly, during life a further source 
of motion in the bronchial tubes is provided by the cilia 
— minute filaments attached to the epithelium of the tubes, 
which incessantly vibrate backwards and forwards, and 
work in such a manner a s to sweep lic i uid and solid matte rs 
out wards, or towards the trac hea. * ^ 

i^. me riDs arelittachea 10 the spine, so as to be freely 
moveable upon it ; but when left ‘to themselvoe they take 
a position which is inclined obliquely downwards and 
forwards.^ Two sets of muscles, called intercostals^ pass 
between the successive pairs of ribs on each side. The 
outer set, external inter coitals (Fig. 21, A), run from 

the rib above, obliquely downwards and forwards, to the 
rib below. The other set, internal inter costals ( Fig. 2 1 , B\ 
cross these in direction, passing from the rib above, down- 
wards and backwards, to the rib below. 

The action of these muscles is somewhat puzzling at 
first, but is readily understood if the fact that when a 
muscle contracts^ U tends to make the distance between its 
two ends as short as possible^ be borne in mind. Let a 
and b in Fig. 22, A, be two parallel bars, moveable by 
their ends upon the upright which may be regarded as 
at the back of the apparatus, then a line directed from x 

» I purposely neglect the consideration of the cartilages of the ribs, and 
some other points, in order not to complicate the question unnecessarily. It 
may, however, be stated that those fibres of the internal intercostals which 
are situate between the cartilages act like the external, and raise the ribs. 
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to y will be inclined downwards and forwards, and one 
from w Xxi z will be directed downwards and backwards. 
Now it is obvious that there is one position of the rods, 
and one only, in which the points x and y arc at the 
shortest possible distance, and one position only in which 
the points w and z are at the shortest possible distance ; 
and these are, for x and ^ the position B, and for w and z 


a 



Fig. 22.— Diagram of Models illustrating the Action of the 
External and Internal Intercostal Muscles. 

B, inspiratory elevation ; C, expiratory depression. 

the position C. These positions are respectively such 
that the points x^ y, and Zf are at the ends of straight 
lines perpendicular to both rods. 

Thus, to bring x and y into this position, the parallel 
rods in A must move upwards ; and to bring w and z into 
it, they must move in the opposite way. 

If the simple apparatus just described be made of wood, 
hooks being placed at the points x^ y, and w, zj and an 
elastic band, as long when left to itself as the shortest di^ 
tance between these points, be provided with eyes 
can be readily put on to or taken off these hooks : it will be 
found that when the bars are in the horizontal position, 
A, the elasticity of the band, when hooked on to x and^, 
will bring them up into the position shown in Fig. 22, B ; 
while, if hooked on to w and z^ it will force them down 
into the position shown in Fig. 22, C. 
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Substitute the contractility of the external and internal 
intercostal muscles for the elasticity of the band, and the 
latter will precisely exemplify their action ; and it is thus 
proved that the external intercostals must raise, and the 
internal intercostals must depress, the bony ribs. 



Fig. 23 — The Diaphragm of a Dog viewed from the Lower or 
Abdominal Side. 

FC./. the vena cava inferior; the cesophajEfUS ; Ao, the aorta; the 
broad white tendinous middle {B) is easily distinguished from the radiating 
muscular fibres {A) which pass down to the ribs and into the pillars (C D) in 
front of the vertebrae. 

16. The diaphragm is a great partition situated between 
the thorax and the abdomen, and always concave to the 
latter and convex to the former (Fig. i, D), From its 
middle, which is tendinous, muscular fibres extend down- 
wards and outwards to the ribs, and two^ especially 
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strong masses, which are called the pillars of the dia- 
phragm^ to the spinal column (Fig. 23). When these 
muscular fibres contract, therefore, they tend to make the 
diaphragm flatter, and to increase the capacity of the 
thorax at the expense of that of the abdomen, by pulling 
down the bottom of the thoracic box (Fig. 24, A\ 

17. Let us now consider what would be the result of 
the action of the parts of the respiratory apparatus, which 
have been described, if the diaphragm alone should begin 
to contract at regular intervals. 

When it contracts it increases the vertical dimensions 
of the thoracic cavity, and tends to pull away the lining of 
the bottom of the thoracic box from that which covers the 
bases of the lungs ; but the air immediately rushing in at 
the trachea, proportionately increases the distension of 
the lungs, and prevents the formation of any vacuum be- 
tween the two pleuriE of either lung in this region. When 
the diaphragm ceases to contract, so much of the elasticity 
of the lungs as was neutralized by the contraction of the 
diaphragm, comes into play, and the extra air taken in is 
driven out again. We have, in short, an I?ispiraiion and 
an Expiration. 

Supposf on the other hand that, the diaphragm being 
quiescent, the external intercostal muscles contract. The 
ribs will be raised from their oblique position, the antero- 
posterior dimensions of the thoracic cavity will be in- 
creased, and the lungs will be distended as before to 
balance the enlargement. If now the external intercostals 
relax, the action of gravity upon the ribs, the elasticity of 
the cartilages and more especially that of the lungs, will 
alone suffice to bring back the ribs to their previous posi- 
tions and, to drive out the extra air ; but this expiratory 
action may be greatly aided by the contraction of the in- 
ternal intercostSs. 

18. Thus it appears that we may have either diaphrag- 
matic respiration^ or costal respiration. As a general rule, 
however, not only do the two forms of respiration coincide 
and aid one another — the contraction of the diaphragm 
taking place at the same time with that of the external 
intercostals, and its relaxation with the contraction of the 
internal intercostals — but sundry other accessory agencies 
come into play. Thus, the muscles which connect the 
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ribs with parts of the spine above them, and with the 
shoulder, may, more or less extensively, assist inspiration ; 
while those which connect the ribs and breastbone with 
the pelvis, and form the front and side walls of the abdo- 
men, are powerful aids to expiration. In fact they assist 
expiration in two ways : first, directly, by pulling down the 
ribs ; and next, indirectly, by pressing the viscera of the 
abdomen upwards against the under surface of the dia- 
phragm, and so driving the floor of the thorax upwards. 

It is for this reason that, whenever a violent expiratory 
effort is made, the walls of the abdomen are obviously 
flattened and driven towards the spine, the body being at 
the same time bent forwards. 

In taking a deep inspiration, on the other hand, the 
walls of the abdomen are relaxed and become convex, the 
viscera being driven against them by the descent of the 
diaphragm — the spine is straightened, the head thrown 
back, and the shoulders outwards, so as to afford the 
greatest mechanical advantage to all the muscles which 
can elevate the ribs. 

19. It is a remarkable circumstance that the mechanism 
of respiration is somewhat different in the two sexes. In 
men, the diaphragm takes the larger share in tiie process, 
the upper ribs moving comparatively little ; in women, the 
reverse is the case, the respiratory act being more largely 
the result of the movement of the ribs. 

Sighing is a deep and prolonged inspiration. “ Sniffing 
is a more rapid inspiratory act, in which the mouth is kept 
shut, and the air made to pass through the nose. 

Coughing is a violent expiratory act. A deep inspira- 
tion being first taken, the glottis is closed and then burst 
open by the violent compression of the air contained in 
the lungs by the contraction of the expiratory muscles, 
the diaphragm being relaxed and the air driven through 
the mouth. In sneezings on the contrary, the cavity of the 
mouth being shut off from the pharymx by the approxima- 
tion of the soft palate and the base of the tongue, the air 
is forced through the nasal passages. 

20. It thus appears that the thorax, the lungs, and the 
trachea^ constitute a sort of bellows without a valve, in 
which the thorax and the lungs represent the body of the 
bellows^ while the trachea is the pipe i and the effect of 
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the respiratory movements is just the same as that of 
the approximation and separation of the handles of the 
bellows, which drive out and draw in the air through 
the pipe. There is, however, one difference between the 
bellows and the respiratory apparatus, of great im- 
portance in the theory of respiration, though frequently 



Fig. 94. — Diagrammatic Sections of the m 
/I. inspiration; B. expiration. Tr trachea; St sternum; D dbphraem; 
Ab. abdominal walls. The shading roughly indicates the stationary air. 


overlooked ; and that is, that the sides of the bellows can 
be brought close together so as to force out all, or nearly 
all, the air which they contain ; while the walls of the 
chest, when approximated as much as possible, still enclose 
a very considerable cavity (Fig. 24, B ) ; so that, even 
after the most violent expiratory effort, a very large 
quantity of air is left in the lungs. 
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The amount of this air which cannot be got rid of, and 
is called Residual air^ is, on the average, from 75 to loo 
cubic inches. 

About as much more in addition to this remains in 
the chest after an ordinary expiration, and is called 
Supplemental air. 

In ordinary breathing, 20 to 30 cubic inches of what is 
conveniently called Tidal air pass in and out. It follows 
that, after an ordinary inspiration, 100 + 100 + 30 = 230 
cubic inches, may be contained in the lungs. By taking 
the deepest possible inspiration, another 100 cubic inches, 
called Complemental air^ may be added. 

21. It results from these data that the lungs, after an 
ordinary inspiration, contain about 230 cubic inches of 
air, and that only about one-seventh to one-eighth of this 
amount is breathed out and taken in again at the next 
inspiration. Apart from the circumstance, then, that the 
fresh air inspired has to fill the cavities of the hinder part 
of the mouth, and the trachea, and the bronchi, if the 
lungs were mere bags fixed to the ends of the bronchi, the 
inspired air would descend so far only as to occu’|)y that 
one-fourteenth to one-sixteenth part of each bag which 
was nearest to the bronchi, whence it would be driven out 
again at the next expiration. But as the bronchi branch 
out into a prodigious number of bronchial tubes, the 
inspired air can only penetrate for a certain distance 
along these, and can never reach the air-cells at all. 

Thus the residual and supplemental air taken together 
are, under ordinary circumstances, stationary— \h2X is to 
say, the air comprehended under these names merely 
shifts its outer limit in the bronchial tubes, as the chest 
dilates and contracts, without leaving the lungs ; the tidal 
air, alone, being that which leaves the lungs and is re- 
newed in ordinary respiration. 

It is obvious, therefore, that the business of respiration 
is essentially transacted by the stationary air, which plays 
the part of a middleman between the two parties — the 
blood and the fresh tidal air — who desire to exchange 
their commodities, carbonic acid for oxygen, and oxygen 
for carbonic acid. 

Now there is nothing interposed between the fresh tidal 
air and the stationary air ; they are aeriform fluids, in 
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complete contact and continuity, and hence the exchange 
between them must take place according to the ordinary 
laws of gaseous diffusion. 

22. Thus, the stationary air in the air-cells gives up 
oxygen to the blood, and takes carbonic acid from it, 
though the exact mode in which the change is effected is 
not thoroughly understood. By this process it becomes 
loaded with carbonic acid, and deficient in oxygen, 
though to what precise extent is not known. But there 
must be a ver^ much greater excess of the one, and 
deficiency of the other, than is exhibited by inspired air, 
seeing that the latter acquires its composition by diffusion 
in the short space of time (four to five seconds) during 
which it is in contact with the stationary air. 

In accordance with these facts, it is found that the air 
expired during the first half of an exmration contains 
less carbonic acid than that expired during the second 
half. Further, when the frequency of respiration is in 
creased without altering the volume of each inspiration, 
thougli^he percentage of carbonic acid in each inspiration 
is diminished, it is not diminished in the same ratio as 
that in whijh the number of inspirations increases ; and 
hence more carbonic acid is got rid of in a given time. 

Thus, if the number of inspirations per minute is in- 
creased from fifteen to thirty, the percentage of carbonic 
acid evolved in the second case remains more than half 
"^of what it was in the first case, and hence the total 
evolution is greater. 

23. Of the various mechanical aids to the rcspirato.y 
process, the nature and workings of which have now been 
described, one, the elasticity of the lungs, is of the nature 
of a dead, constant force. The action of the rest of the 
apparatus is under the control of the nervous system, and 
varies from time to time. 

As the nasal passages cannot be closed by their own 
action, air has always free access to the pharynx ; but 
the glottis, or entrance to the windpipe, is completely 
under the control of the nervous system — the smallest 
irritation about the mucous membrane in its neighbour- 
hood being conveyed, by its nerves, to that part of the 
cerebro -spinal axis which is called the medulla oblongata 
^see Lesson XI. § 16), The medulla oblongata, thus 
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Stimulated, gives rise, by a process which will be explained 
hereafter, termed reflex action^ to the contraction of the 
muscles which close the glottis, and commonly, at the 
same time, to a violent contraction of the expiratory 
muscles, producing a cough (see § 19). 

The muscular fibres of the smaller bronchial tubes, no 
less than the respiratory pump itself, formed by the walls 
and floor of the thorax, are under the complete control 
of the nerves which supply the muscles, and which 
are brought into action in consequence of impressions 
conveyed to that part of the brain which is called 
the medulla oblongata, by the pneumogastric and other 
nerves. 

24. From what has been said, it is obvious that there 
are many analogies between the circulatory and the 
respiratory apparatus. Each consists, essentially, of a 
kind of pump which distributes a fluid (aeriform in the 
one case, liquid in the other) through a series of ramified 
distributing tubes to a system of cavities (capillaries or 
air-cells), the volume of the contents of which is'^ greater 
than that of the tubes. 

In each, the pump is the cause of the m'.#tion of the 
fluid, though that motion may be regulated, locally, by 
the contraction, or relaxation, of the muscular fibres 
contained in the walls of the distributing tubes. But, 
while the rhythmic movement of the heart chiefly depends 
upon a nervous apparatus .placed within itself, that of the 
respiratory apparatus results mainly from the operation ot 
a nervous centre lodged in the medulla oblongata. 

25. As there are certain secondary phenomena which 
accompany, and are explained by, the action of the heart, 
so there are secondary phenomena which are similarly 
related to the working of the respiratory apparatus. 
These axe— {a) the respiratory sounds, and (d) the effect 
of .the inspiratory and expiratory movements upon the 
circulation. 

26. The respiratory sounds or murmurs are audible 
when the ear is applied to any part of the chest which 
covers one or other of the lungs. They accompany 
inspiration and expiration, and very much resemble the 
sounds produced by breathing through the mouth, when 
the lips are so applied together as. to leave a small 
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interval. Over the bronchi the sounds are louder than 
over the general surface. It would appear that these 
sounds are produced by the motion of the air along the 
air-passages. 

27. In consequence of the elasticity of the lungs, a 
certain force must be expended in distending them, and 
this force is found experimentally to become greater and 
greater the more the lung is distended ; just as, in stretch- 
ing a piece of india-rubber, more force is required to 
stretch it a good deal than is needed to stretch it only a 
little. Hence, when inspiration takes place, and the lungs 
are distended with air, the heart and the great vessels in 
the chest are subjected to a less pressure than are the 
blood-vessels of the rest of the body. 

For the pressure of the air contained in the lungs is 
exactly the same as that exerted by the atmosphere upon 
the surface of the body ; that is to say, fifteen pounds on 
the square inch. But a certain amount of this pressure 
exerted by the air in the lungs is counterbalanced by the 
elasticitfr of the distended lungs. Say that in a given 
condition of inspiration a pound pressure on the square 
inch is needed to overcome this elasticity, then there will 
be only fourteen pounds pressure on every square inch 
of the heart and great vessels. And hence the pressure 
on the blood in these vessels will be one pound per squj^re 
inch less than that on the veins and arteries on the rest of 
the body. If there were no aortic, or pulmonary, valves, 
and if the composition of the vessels, and the pressure 
upon the blood in them, were everywhere the same, the 
result of this excess of pressure on the surface would be, 
to drive all the blood from the arteries and veins of the 
rest of the body into the heart and great vessels contained 
in the thorax. And thus the diminution of the pressure 
upon the thoracic blood cavities produced by inspiration, 
would, practically, suck the blood from all parts of the 
body .towards the thorax. But the suction thus exerted, 
while it hastened the flow of blood to the heart in the 
veins, would equally oppose the flow from the heart to the 
arteries, and the two effects would balance one another. 

As a matter of fact, however, we know — 

(i.) That the blood in the great arteries is constantly 
under a very considerable pressure, exerted by their 
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elastic walls; while that of the veins is under little 
pressure. 

(2.) That the walls of the arteries are strong and re- 
sisting, while those of the veins are weak and flabby. 

(3.) That the veins have valves opening towards the 
heart ; and that, during the diastole, there is no resistance 
of any moment to the free passage of blood into the heart; 
while, on the other hand, the cavity of the arteries is shut 
off from that of the ventricle during the diastole, by the 
closure of the semilunar valves. 

Hence it follows that equal pressures applied to the 
surface of the veins and to that of the arteries must pro- 
duce very different effects. In the veins the pressure is 
something which did not exist before ; and, partly from 
the presence of valves, partly from the absence of re- 
sistance in the heart, partly from the presence of resistance 
in the capillaries, it all tends to accelerate the flow of blood 
towards the heart. In the arteries, on the other hand, the 
pressure is only a fractional addition to that which existed 
before ; so that, during the systole, it only make§. a com- 
paratively small addition to the resistance which has to 
be overcome by the ventricle ; and during tl^c diastole, it 
superadds itself to the elasticity of the arterial walls in 
driving the blood onwards towards the capillaries, inas- 
much as all progress in the opposite direction is stopped 
by the semilunar valves. 

* It is, therefore, clear that the inspiratory movement, on 
the whole, helps the heart, inasmuch as its general result 
is to drive the blood the way that the heart propels it. 

28. In expiration, the difference between the pressure of 
the atmosphere on the surface, and that which it exerts 
on the contents of the thorax through the lungs, becomes 
less and less in proportion to the completeness of the ex- 
piration. Whenever, by the ascent of the diaphragm and 
the descent of the ribs, the cavity of the thorax is so far 
diminished that pressure is exerted on the great vessels, 
the veins, owing to the thinness of their walls, are es- 
pecially affected, and a check is given to the flow of blood 
m them, which may become visible as a venous pulse in 
the great vessels of the neck. In its effect on the arterial 
trunks, expiration, like inspiration, is, on the whole, favour- 
able to the circulation ; die increased resistance to the 
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opening of the valves during the ventricular systole being 
more than balanced by the advantage gained in the addi- 
tion of the expiratory pressure to the elastic reaction of 
the arterial walls during the diastole. 

When the skull of a living animal is laid open and the 
brain exposed, the cerebral substance is seen to rise and 
fall synchronously with the respiratory movements; the 
rise corresponding with expiration, and being caused by 
the obstruction thereby offered to the flow of the blood in 
the veins of the head and neck. 

29. Hitherto, I have supposed the air-passages to be 
freely open during the inspiratory and expiratory move- 
ments. But if, the lungs being distended, the mouth and 
nose are closed, and a strong expiratory effort is then 
made, the heart’s action may be stopped altogether.^ And 
the same result occurs if, the lungs being partially emptied, 
and the nose and mouth closed, a strong inspiratory effort 
is made. In the latter case the excessive distension of 
the right side of the heart, in consequence of the flow of 
bloodgnto it, may be the cause of the arrest of the heart’s 
action; but in the former, the reason of the stoppage is 
not very clear. 

30. The activity of the respiratory process is greatly 
modified by the circumstances in which the body is placed. 
Thus, cold greatly increases the quantity of air wnich is 
breathed, the quantity of oxygen absorbed, and of carbonic 
acid expelled : exercise and the taking of food have a cor- 
responding effect. 

In proportion to the weight of the body, the activity of 
the respiratory process is far greatest in children, and 
diminishes gradually with age. 

The excretion of carbonic acid is greatest during the 
day, and gradually sinks at night, attaining its minimum 
about midnight, or a little after. 

Recent observations appear to show that the rule that 
the quantity of oxygen taken in by respiration is, approxi- 
matdy, equal to that given out by expiration, only holds 
good for the total result of twenty-four hours’ respiration. 
Much more oxygen appears to be given out during the 
day-time (in combination with carbon as carbonic acid) 
than is absorbed ; while, at night, much more oxygen is 
— - * There is danger in attemptmg this experiment 

H 
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absorbed than is excreted as carbonic acid during the 
same period. And it is very probable that the deficiency 
of oxygen towards the end of the waking hours, which is 
thus produced, is one cause of the sense of fatigue which 
comes on at that time. This difference between day and 
night is, however, not constant, and appears to depend a 
good deal on the time when food is taken. 

The quantity of oxygen which disappears in proportion 
to the carbonic acid given out, is greatest in carnivorous, 
least in herbivorous animals— greater in a man living on 
a flesh diet, than when the same man is feeding on vege- 
table matters. 

31. When a man is strangled, drowned, or choked, or 
is, in any other way, prevented^ from inspiring or expiring 
sufficiently pure atmospheric air, what is called asphyxia 
comes on. He grows “ black in the face ; ” the veins be- 
come turgid ; insensibility, not unfrequently accompanied 
by convulsive movements, sets in, and he is dead in a few 
minutes. 

But, in this asphyxiating process, two deadly influences 
of a distinct nature are co-operating ; one is the depriva^ 
tion of oxygen,^ the other is the excessive accumulation oj 
carbonic acid in the blood. Oxygen starvatio^h and car- 
bonic acid poisoning, each of which may be fatal in itself, 
arc at work together. 

The effects of oxygen starvation may be studied sepa- 
rately, by placing a small animal under the receiver of an 
air-pump and exhausting the air ; or by replacing the air 
by a stream of hydrogen or nitrogen gas. In these cases 
no accumulation of carbonic acid is permitted, but, on 
the other hand, the supply of oxygen soon becomes 
insufficient, and the animal quickly dies. And if the 
experiment be made in another way, by placing a small 
mammal, or bird, in air from which the carbonic acid is 
removed as soon as it is formed, the animal will never- 
theless die as soon as the amount of oxygen is reduced to 
10 per cent, or thereabouts. 

The directly poisonous effect of carbonic acid, on 
the other hand, has been very much exaggerated, A 
very large quantity of pure carbonic acid (10 to 15 or 
20 per cent.) may be contained in air, without producing 
any very serious immediate effect, if the quantity of 
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oxygen be simultaneously increased. And it is possible 
that what appear to be the directly poisonous effects of 
carbonic acid may really arise from its taking up the room 
that ought to be occupied by oxygen. If this be the case, 
carbonic acid is a negative rather than a positive poison. 

Whichever may be the more potent agency, the effect 
of the two, as combined in asphyxia, is to produce an 
obstruction, firstly, in the pulmonary circulation, and, 
secondly, in the veins of the body generally. The lungs 
and the right side of the heart, consequently, become 
gorged with blood, while the arteries and left side of the 
heart gradually empty themselves of the small supply of 
dark and unaerated blood which they receive. The heart 
becomes paralysed, partly by reason of the distension of 
its right side, but chiefly from being supplied with venous 
blood ; and all the organs of the body gradually cease 
to act. 

32. Sulphuretted hydrogen, so well known by its offen- 
sive smell, has long had the repute of being a positive 

a . But its evil effects appear to arise chiefly, if not 
^ , from the circumstance that its hydrogen combines 
with the (^ygen carried by the blood-corpuscles, and thus 
gives rise, indirectly, to a fomi of oxygen starvation. 
Carbonic oxide gas has a much more serious effect, as 
it turns out the oxygen from the blood-corpuscles, and 
forms a combination of its o^vn with the haemoglobin. 
The compound thus formed is only very gradually decom- 
posed by fresh oxygen, so that if any large proportion of 
the blood-corpuscles be thus rendered useless, the animal 
dies before restoration can be effected. 

Badly made common gas sometimes contains 20 to 30 
per cent, of carbonic oxide ; and, under these circum- 
stances, a leakage of the pipes in a house may be ex- 
tremely perilous to life. 

33. It is not necessary, however, absolutely to strangle, 
or drown, a man, in order to asphyxiate him. As, other 
things being alike, the rapidity of diffusion between two 
gaseous mixtures depends on the difference of the pro- 
portions in which their constituents are mixed, it follows 
that the more nearly the composition of the tidal air 
approaches that of the stationary air, the slower will be 
the diffusion of carbonic acid outwards and of oxygen 
H 2 
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inwards, and the more charged with carbonic acid and 
defective in oxygen will the air in the air-cells become. 
And, on diminishing the proportion of oxygen or increasing 
the proportion of carbonic acid in the tidal air, a point 
will at length be reached when the change effected in 
the stationary air is too slight to enable it to relieve the 
pulmonary blood of its carbonic acid, and to supply it 
with oxygen to the extent required for its arterialization. 
In this case the blood, which passes into the aorta, and is 
thence distributed to the heart and the body generally, 
being venous, all the symptoms of insensibility, loss of 
muscular power, and the like, which have been enume- 
rated above as the results of supplying the brain and 
muscles with venous blood, will follow, and a stage of 
suffocation, or asphyxia, will supervene. 

34. Asphyxia takes place whenever the proportion of 
carbonic acid in tidal air reaches 10 per cent, (the oxygen 
being diminished in like proportion). And it makes no 
difference whether this condition of the tidal air is brought 
about by shutting out fresh air, or by augmenting the 
number of persons who are consuming the same air ; or 
by sufferinpf combustion, in any shape, to carry ©ff oxygen 
from the air. 

But the deprivation of oxygen, and the accumulation of 
carbonic acid, cause injury, long before the asphyxiating 
point is reached. Uneasiness and headache arise when 
less than one per cent, of the oxygen of the air is replaced 
by other matters ; while the persistent breathing of such 
air tends to lower all kinds of vital energy, and predis- 
poses to disease. 

Hence the necessity of sufficient air and of ventilation 
for every human being. To be supplied with respiratory 
air in a fair state of purity, every man ought to have at 
least 800 cubic feet of space ^ to.himself, and that space 
ought to be freely accessible, by direct or indirect chan- 
nels, to the atmosphere. 

‘ A cubical room nine feet high, wide and long, contains only 729 cubic 
feet of air. 
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LESSON V. 


THE SOURCES OF LOSS AND OF GAIN TO THE BLOOD, 


I. The blood which has been aerated, or arterialized, . 
by the process described in the preceding Lesson, is 
carried from the lungs by the pulmonary veins to the left 
auricle, and is then forced by the auricle into the ven- 
tricle, and by the ventricle into the aorta. As that great’ 
vessel traverses the thorax, it gives off several large 
arteries, by means of which blood is distributed to the 
head, thf arms, and the walls of the body. Passing 
through the diaphragm (Fig. 23), the aortic trunk enters 
the cavity of the abdomen, and becomes what is called' 
the abdominal aorta^ from w^hich vessels are given off to 
theJ^Siera of the abdomen. Finally, the mam stream 
of bloQ^ flows into the iliac arteries, whence the viscera 
of the p^\us and the legs are supplied. ‘ ■ - ‘ * 

Having traversed the ultimate ramifications of the 
arteries, the blood, as we have seen, enters the capillaries. ^ 
Here the products of the .waste of the tissues constantly 1 
pour into it ; and, as the blood is everywhere full of cor- j 
puscles, which, like all other living things, decay and die, j 
the results of their decomposition everywhere accumu- 
late in it. It follows that, if the blood is to be kept 
pure, the waste matters thus incessantly poured into, or 
generated in it, must be as constantly got rid of, or 
excreted. 

3. Three distinct sets of organs are especially charged 
with this office of continual ly exc reting carlmnifi,..agid, 
watefj and urea. They are the Luhgs^ the Kidneys^ and 
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the 'Skin (see Lesson I. § 23). These three great organs 
may therefore be regarded as so many drains frnm the 
iDlood — as so many channels by which it is constantly 
losing substance. 

Further, the blood, as it passes through the capillaries, 
is constantly losing matter by exudation into the sur- 
rounding tissues. 

Another kind of loss takes place from the surface of 
the body generally, and fromJthS-«inter_ior_pf^ the^air- 
pg gsages aniJungs. Heat is constantly bein^giv^ off 
from the former by radiation, evaporation, and conduc- 
tion : from the latter, chiefly by evaporation. 

3. The blood which enters the liver is constantly losing 
material to that organ ; but the loss is only temporary, 
as almost all the matter lost, converted into sugar and 
into bile, re-enters the current of the circulation in the 
liver itself, or elsewhere. 

Again, the loss of matter by the lungs in expiration is 
partially made good by the no less constant gain which 
results from the quantity of oxygen absorbed at each in- 
spiration : while the combustion which is carried “n in 
the tissues, by means of this oxygen, is the source not 
only of the heat which is given off through the lungs, but 
also of that which is carried away from the general surface 
of the body. And the loss by exudation from the capil- 
laries is, in some degree, compensated by the gain from 
the lymphatics and ductless glands. 

4. In the instances just mentioned the loss and gain 
are constant, and go on while life and health last. But 
there are certain other operations which cause either loss 
or gain to the blood, and whkh are not continuous, ^ut 
tal^^acfi. atintervals. 

These are, on the side of loss, the actions of the 
many secretory glands^ which separate certain substances 
from the blood at recurrent periods, in the intervals of 
which they are quiescent. 

On the side 01 gain arc the contractions of the muscles^ 
which, during, their activity, cai^e..^^reat Quantity of 
waste..jnateri^ taa ppear in the blood; an 3 the opera- 
tions of the alimentary canal, Which, for a certain period 
after food' has been taken, pour new matetials into the 
blood. 
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Under some circumstances, the >5kixV-hy absorbing 
t luids, m ay become a source of gain. 

5. The sources of loss and gain to the blood may be 
conveniently arranged in the following tabular form 

A. Incessantly active Sources of Loss or 
Gain to the Bloou.^ 

a. Sources of loss. 

I. Loss of matter. 

1. The lungs (carbonic acid, water). 

2. The kidneys (urea, water, salines). 

3. The skin (water, carbonic acid). 

4. The liver (bile, glycogen). 

5. The tissues generally (constructive material;. 

II. Loss of heat. 

1. The free surfaces of the body. 

b. Sources of gain. 

I. Gain of matter, 

♦ I. The lungs (oxygen). 

2. The liver (sugar, ^ 

3. <rhe lymphatics (corpuscles, lymph). 

4. The tissues generally (waste matters). 

5. The spleen and other ductless glands. ' 

II, Gain of heat, 

I. The blood itself aud the tissues generall). 

B, iN'J'KRMm’ENTLY ACTIVE SOURCES OF LO.SS OK 

Gain to the Blood. 

a. Source of loss. 

I. Many secreting glands (secretions). 

b. Sources of gain. 

1. The muscles (waste matters). 

2. The alimentary canal (food some constituents of 

the bile). 

3. The skin (absorption of liquids occasionally). 

* The learner must be careful not to confound the losses and gains of the 
hhxHi with the leases and ghins of the body as a whole. The two differ in 
mudi the same way as this internal commerce of a country diners from its 
export aiM} import trade. 
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According to the time of day ; the temperature and mois- 
ture of the air; the fasting or replete condition of the 
, alimentary canal ; and T 

Urea and uric acid are both composed of the elements 
car^n, hydrogen, oxygen^ and nitrogen ; but the urea is 
by mr the more soluble in water, and greatly exceeds the 
uric acid in quantity. 

An average healthy man excretes by the kidne ys abo ut 
fifty, QiiDces, or 24,000 grains of water a day. In this^are 
dissolved 500 grains of urea, but not more than 10 to 12 
grains of uric acid. 

The amount of other animal matters, and of saline sub- 
stances, varies from one-third as much to nearly the same 
amount as the urea. The saline matters consist chiefly of 
common s^t, p hQsphate,^ a nd sulp b^g -f^f potash^ soda , 
l ime.-^nd magnesm * THc gases are the sanie^ as those in 
the blood, — namely, carbonic acid, oxygen, and nitrogen. 
But the quantity is, proportionally, less than one-third as 
great ; and the carbonic acid is in very large, while the 
oxygen is in very small, amount. ’ * e*' ? X 1^7 

The average specific gravity docs not differ verj^. widely 
from that of blood serum, bei^ i *020. 

8. The excretion of nitrogefiou? waste and water, with 
a little carbonic acid, by the kidneys, is thus strictly com- 
parable to that of carbonic acid and water, by the lungs, 
in the air-cells of which carbonic acid and watery vapours 
are incessantly accumulating, to be periodically expelled 
by the act of expiration. But the operation of the renal 

j apparatus differs from that of the respiratory organs, in the 
far longer intervals between the expulsory acts ; and still 
more in the circumstance that, while the substance which 
the lungs take into the body is as important as those 
which they give out, the kidneys take in nothing. 

9. It will be observed that ^1 the chief constituents of 
the urine are already contained in the blood, and indeed, 
it might almost be said to be the blood devoid of its co r- 

* iilbumin. Speaking Broadly, it is such 
a fluid as might be separated from the blood by the help 
of any kind of filter which had the property of retaining 
these constituents, and letting the rest flow off. The filter 
required is found in the kidney, with the minute structure 
of which it is now necessary to become acquainted. 
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When a longitudinal section of a kidney is made (Fig 
26), the upper end of the ureter (U) seems to widen out 
into a basin-hke cavity {P), which is called the pelvis of 
the kidney. Into this, sundry conical elevations, called 



Fig. 26.— LoNC.n ri»iN \i Sr-crios ok the Hi man Kidney. 

C/, the cortical substance ; the medullary substance ; /*, the pelvis 
of the kidney, f/, the ureter; RA, the renal artery 

the pyramids {Py^ project ; and their summits present 
multitudes of minute openings — the final terminations ot 
the tubuliy of which the thickness of the kidney is chiefly 
made up. If the tubules be traced from their openings 
towards the outer surface, they are found, at first, to lie 
parallel with one another in bundles, which radiate to- 
wards the surface, and subdivide as they go ; but at length 
they spread about irregularly, and become interlaced. 
From this circumstance, the middle, or medullary y part 
(marrow, medulla) of the kidney looks different from the 
superficial, or cortical y part (bark, cortex ) ; but, in addition, 
the co rtical part is more ^abundantly supplied with yesi^ls 
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than the medullary, and hence has a darker aspect. The 
great majority of the tubules after a very devious course 
ultimately terminate in dilatations (Fig. 28), which are 
called Malpighian capsules. Into the summit pf each 
capsule, a small vessel (Figs. 28 and 29, v.a\ one df the ulti- 
mate branches of the renal artery (Fig. 26, R A), enters 
(driving the thin wall of the capsule before it), and imme- 



Fig. 27.— Diagrammatic Vifw of the Course of the Tubules 
IN THE Kidney. 

rt cortical portion answering to Ci m Fig. 26, k being close to the surface 
of the kidneys ; /, medullary portion, p reaching to the summit of 

the pyramid. 

IXy opening of tubule on the pyramid ; F///, VI Jy VI y the straight por- 
tion of the tubules ; V- If, the twisted portion of the tubules ; / the Mal- 
pighian capsule. 

diately breaks up into a bunch of looped capillaries, called 
n glomerulus (Fig. 28,^./), which nearly fills the cavity of 
the capsule. The blood is carried away from this glome^ 
ruins by a small vein {v,e), which does not, at once, join 
with other veins into a larger venous trunk, but opens into 
the network of capillaries (Fig. 29) which surrounds the 
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tubule, thus repeating the portal circulation on a small 
scale. 



Fig. 28.— a Malpighian Capsulc highly magnified. 


va^ small branch of renal artery entering the capsule, breaking up into the 
glomerulus, g /, and finally joining again to form the vein, v,c 
c, the tubule ; a, the epithelium over the glomerulus ; d, the epithelium 
lining thc^apsule. 



Fig. 29. — Circulation in the Kidney. 

«/, small branch of renal artery giving o/f the branch iw, which enters 
glomerulus, issues as vf, and then breaks up into cadmilnp, which after 
sunroundiag the tubule find their way by 7 / into 7'i, branch of the renal 
vein ; m, capillaries around tubules in parts of the cortical substance where 
there are no 41 * 
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The tubule has an epithelial lining (Fig. 28, and Fig 
30, «), continuous with that of the pelvis of the kidney, 
and the urinary passages generally. The epithelium is 
thick and plain enough in the tubule, but it becomes very 
delicate, or even disappears, in the capsule and on the 
glomerulus (Fig. 28, b), ^ 

10. It is obvious from this description, that the surface 
of the glomerulus is, practically, free, or in direct commu- 
nication with the exterior by means of the cavity of the 

tubule ; and further, that, in each 
vessel of the glomerulus, a thin 
stream of blood constantly flows, 
only separated from the cavity of 
the tubule by the very delicate 
membrane of whieh the wall ot 
the vessel is composed. The 
Malpighian capsule may, in fact, 
be regarded as a funnel, and the 
F:g. 30 —Transverse Sect i membranous walls of the glomc- 

«.«.Canai,ort„bul«,«rroundcdP,'‘“® as apiece of ven^delicatc 

by their epithelium. filtering- paper, iiito which the 

h, A blood-vessel cut across. blood is poured. 

11, The blood which supplies the kidneys is brought 
directly from the aorta by the renal arteries, so that it has 
but shortly left the heart. The venous blood which enters 
the heart, and is propelled to the lungs, charged with the 
nitrogenous, as well as with the other, products of waste, 
loses only an inappreciable quantity of the former in its 
course through the lungs ; so that the arterial blood which 
fills the aorta is pure only as regards carbonaceous waste, 
while it is impure as regards urea and uric acid. 

In the healthy condition, the walk oj^t he r enal 

arteries.^d. veins are .rclajced, so that the passage of the 
blood is very free ; and but little waste, arising from mus- 
cular contraction in the walls of these vessels, is thrown 
into the renal blood. And as the urine which is separated 
from the renal blood contains proportionately less oxygen 
And more carbonic acid than the blood itself, any gain 
of carbonic acid from this source is pi^ibably at ptice 
counterbalanced. Hence, so long as the kidney is per- 
forming its functions properly, the blood which leaves the 
OT^an by the rend vein is as bri ght sc arlet as that which 
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enters it by the renal artery. Strictly speaking, it is the 
puresJLblooH in the hoxiy, careful analysis having shown 
that it contains a sensibly smaller quantity of urea and of 
water than that of the left side of the heart. This differ- 
ence is, of course, a necessary result of the excretion of 
the urinary fluid from the blood as it travels through the 
kidney. 

As the renal veins pour their contents directly into the 
inferior vena cava (see Fig. 25), it follows that the blood 
in the upper part of this vein is so much the less impure, 
or venous, than that contained in the inferior vena cava, 
below the renal veins. 

12. Irritation of the nerves which supply the walls of 
the vessels of the kidney has the im media te _effect->-of 
stopping; ^e excretion of urine, and rendering the renal 
blood iark and venous. The first effect would appear to 
be explicable by the diminution of the pressure exerted 
upon the blood in the Malpighian tufts, in consequence 
of the diminution in the size of the channels — the small 
arteries —by which the blood reaches them. And the 
second crfect is probably, in part, a secondary result of 
the first- -thg excretion of carbonic acid by the urine 
ceasing with the suppression of that fluid ; while, to a 
large extent, it is also the result of a pouring in of carbonic 
acid into the renal blood, in consequence of the work of 
the muscles of the small vessels, and the waste which 
results therefrom. 

13. That the is a source of continual loss to the 
blood may be proved in various ways. If the whole body 
of a man, orone of his limbs, be enclosed in a caoutchouc 
bag, full of air, it will be found that this air undergoes 
changes which are similar in kind to those which take 
place in the air which is inspired into the lungs. That is 
to say, the air loses oxygen and gains carbonic acid ; it 
also receives a great quantity of watery vapour, which 
condenses upon the sides of the bag, and may be drawn 
off by a properly disposed pipe. 

Under ordinary circumstances no liquid water appears 
upon the surface of the integument, and the whole process 
receives the name of the insensible perspiration. But, 
when violent exercise is taken, or under some kinds of 
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mental emotion, or when the body is exposed to a hot 
and moist atmosphere, the perspiration htcomts sensible j 
that is, appears in the form of scattered drops upon the 
surface. 

14. The quantity of sweat., or sensible perspiration, and 
also the total amount of both sensible and insensible per- 
spiration, vary immensely, according to the temperature 
and other conditions of the air, and ac cording to the sta te 
of 4he b lood and of the nervous system. It is estimated 
that, as a general rule, the'^aritity of water excreted by 
the skin is about double that given out by the lungs in the 
same time. The quantity of carbonic acid is not above 
ji*^th or ^th of that excreted by the lungs; and it is 
not certain that in health any appreciable quantity of urea 
is given off. 

In its normal state the sw eat is jaxid, and contains fatty 
matters, even when obtained free from the fatty products 
of \.hsLsep0LCOMS glands. Ordinarily, perspiration, as it 
collects upon the skin, is mixed with th e fatty secre tion 
of these glands ; and, in addition, contains scalr ? of the. 
extemifl layer s of the epideyniis, which are^ constantly 
being shed. 

15. In analysing the process by which the perspiration 
is eliminated from the body, it must be recollectea, in the 
first place, that the skin, even if there were no glandular 
structures connected with it, would beJn-t he position o f a 
modeFat^-^thi^ ^lermeable .membrane, interposed be- 
tween a hot fluid, the blood, and the atmosphere. Even 
in hot climates the air is, usually, far from being com- 
pletely saturated with watery vapour, and in temperate 
climates it ceases to be so saturated the moment it comes 
into contact with the skin, the temperature of which is, 
ordinarily, twenty or thirty degrees above its own. 

A bladder exhibits no sensible pores, but if filled with 
water and suspended in the air, the water will gradually 
ooze through the walls of the bladder, a nd disappear^ y 
evaporation. Now, in its relation to the T^ood, tETskin 
is such a bladder full of hot fluid. 

Thus, perspiration to a certain amount must always be 
going on through the substance of the integument ; but 
what the amount of this perspiration may be cannot be 
accurately ascertained, because a second and very impor- 
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tant source of the p erspiration is to be found in .what aie 

16. All over the body the integument presents minute 
apertures, the ends of channels excavated in the epidermis 
or scarf-skin, and each continuing the direction of a 
minute tube, usual ly_ab out aAoth of an in ch iiudiairteter, 
and a quarter of an incITIong, whiciris Imbedded in the 


A. Section of the skin showing the sweat-glands a. the epidermis ; its 

deeper layer, the rete Malpmhn »’ t’^d, the dermjs or true skin , E » 

^ , the coiled end of a sw'eat-gland , A, its duct , 1, its opening on the surface 
of the epidermis 

B. A section of the skin showing the roots of the hairs and the scbaceou# 
glands, b, muscle of c, the hair sheath, on the left hand. 

dermis. Each tube is lined with an epithelium conti- 
nuous with the epidermis (Fig. 32, e). The tube sometimes 
divides, but, whether single or branched, its inner end or 
ends are blind, and coiled up into a sort of knot, interlaced 
with a meshwork of capillaries (Fig. 31, A^, and Fig. 33). 

The blood in these capillaries is therefore separated 
from the cavity of the sweat-gland only by the thin walls 
of the capillaries, that of the glandular tube, and its 
epithelium, which, taken together, constitute but a very 
thm pellicle ; and the arrangement, though different in 
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detail, is similar in principle to t hat w hich obtains in the 
Jcidney. In the latter, the vessel ffiakcs h'coil within the 
Mdpighian capsule, which ends a tubule. Here the 
perspiratory tubule coils about, and among, the vessels. 
In both cases the same result is arrived at — namely, the 
exposure of the blood to a large, relatively free, surface, 
on to which certain of its contents transude. 



Coiled end of a sweat-gland (Fig. 31, epithelium not shown. the coil , 
the duct; <■, network of capillaries, inside which the duct gland lies. 

The number of these glands varies in different parts of 
the body. They are fewest in the back and neck, where 
their number is not much more than 400 to a square inch. 
They are more numerous on the skin of the palm and 
sole, where their apertures follow the ridges visiole on the 
sldn, and amount to between two and three thousand on 
the square inch. At a rough estimate, the whole integu- 
ment probably possesses not fewer than from two millions 
and a quarter to two millions and a half of these tubule^ 
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which therefore must possess a very great aggregate 
secreting power. 

17. The sweat-glands are greatly under the influence of 

the nervous ^stem. This is prdvM^ffiGririerely hy the 
welMKno^ efi%t&jo£- ^ent a l emo tion in^ sometimes sup- 
pressing the perspiration and sometimes causing it to be 
poured forth in immense abundance, but has been made 
a matter of direct experiment. There are some animals, 
such as the horse, which perspire very freely. If the 
sympathetic nerve of one side, in the neck of a horse, be 
cut, the same side of the head becomes injected with 
blood, and its temperature rises (see Lesson II. § 24) ; 
and, simultaneously, sweat is poured out abundantly over 
the whole surface thus affected. On irritating that end of 
the cut nerve which is in connection with the vessels, the 
muscular walls of the latter, to which the nerve is distri- 
buted, contract, the congestion ceases, and with it the 
perspiration. ^ ; 

18. The amount of matter which maybe lost by per- 
spiration, under certain circumstances, is very remarkable. 
Heat and severe labour, combined, may reduce the W'eight 
of a man two or three pounds in an hour, by means of the 
cutaneous'p^rSpirafioh alone ; and, as there is %ome rea- 
son to believe that the quantity of solid matter carried off 
from the blood does not diminish with the increase of the 
amount of the perspiration, the total amount of solids 
which are eliminated by profuse sweating may be con- 
siderable. 

The difference between blood which is coming from, 
and that which is going to, the skin, can only be con- 
cluded from the nature of the substances given out in the 
perspiration ; but arterial blood is not rendered venous in 
[the skin. 

19. It will now be instructive to compare together in 
more detail than has been done in the first Lessoni 
(§ 23), the three great organs — lungs, kidneys, and skiri 
— ^which have been described. 

In ultimate anatomical analysis, each of these organs 
rnns^sts of a moist animal membran e separating the blood 
from the atmosphere. 

Water, carbonic acid, and solid matter pass out from 
the blood through the animal membrane in each organ, 
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and constitute its secretion or excretion ; but the three 
organs differ i n_-the absolute and relative amounts of tfi c 
constituents the escape of which they p^mit.”' 

Taken by weight, wat er is the pre dominant excretion in 
all three : mosX^u^ hd matter is given off by the klHheys ; 
mo st gaseous mattc T Bv tlie lungs/ 

Tnc " skin pa r takes of ihF natiiix of both hmgs and 
kidneys, seeing that it absorbs oxygen and exhales car- 
bonic acid and water, like the former, while it excretes 
organic and saline matter in solution, like the latter j but 
ihe skip^is m ore c losely related to the kidneys than to the 
lungs. Hence wfienUi^ free action of tfie skin is inter- 
lupted, its work is usually thrown upon the kidneys, and 
7fice versd. In hot weather, when the excretion by the 
skin increases, that of the kidneys diminishes, and the 
reverse is observed in cold weather. 

This power of mutual substitution, however, only goes 
a little way ; for if the kidneys bj extirpated, or their 
functions much interfered with, death ensues, however 
active the skin may be. And, on the other hand, if the 
skin DC covered with an i mpenetra ble varnish, the tem- 
perature of the body rapidly falls, and death takes place, 
though the lungs and kidneys remain active. 

20 . The liver is a constant source both of loss, and, in 
a sense, of gain, to the blood which passes through it. It 
gives rise to loss, because it separates a peculiar fluid, the 
the Moody and throws that fluid into the intes- 
tine, It is also in another way a source of loss because 
it elaborates from the blood passing through it a substance 
called .elyeo^'e n, which is stored up sometimes in large, 
sometim&TfT small, quantities in the cells of the liver. 
This latter loss, however, is only temporary, and may 
be sooner or later convertettiTrn5"a gain, for this glycogen 
very readily passesJnta-sugar, and either in that form or 
in some other way is^carrieipff by the blood. In this ^ 
respect, therefore, there is a gain to the bibod of kind or t 
quality though not of quantity of material. Finally, it 
' “ the liver is ^pne ^.source of the 

coloudE&xoipiJ^ies of the blood. 

The liver is the largest glandular organ in the body, 
ordinarily weighing a bout fifty or sixty ounees. It is a 
broad, darkTTOTcoIbured brph, whltSn Tier on the right 
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side of the body, im mediate ly below the diaphrag m, with 
which its upper surface is^ in contact, wTiileusTower sur 
face touches the intestines and the right kidney. 



Fig. 34 -The Liver turned up and viewed from Below. 

a. vena cava ; h, vena portae ; bile duct ; d, hepatic artery ; /, gall- 
bladder. The termination of the hepatic vein in the vena cava is n«t seen, 
being covered by the piece of the vena cava. 


The liver is inves ted bv a coat oL pe ritonc^ m, which, 
keeps it in place. It is flattened from abovedownwards, 
j and convex and smooth above, where it fits into the con- 
cavity of the lower surface of the diaphragm. Flat and 
irregular below (Fig. 34), it is thick behind, but ends in a 
thin edge in front. 

Viewed from below, as in Fig. 34, the inferior vena cava, 
a, is seen to traverse a notch in the hinder edge of the 
liver as Jtpasses 4 h£. a b d o men to dhe thorax^ At b 

the trunk of the vena portce is observed dividing into the 
chief branches which enter into, and ramify through, the 
substance of the organ. At d, the hepatic artery, coming 
almost directly from the aorta, similarly divides, enters 
the liver, and ramifies through it ; while at c is the single 
trunk of the duct, called the hepatic ducLJwh ich. cony eys 
awayjh^-hile brought, to it jbylta- right and left branches 
from the liver. Openi ng into- the hepa tic duct is seen the 
duct of a large oval hsLcft, Xht galT-SfdddeK The duct is 
smaller than the artery, and the artery than the portal 
vein. 
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If the branches of the artery, the portal vein, and the 
bile duct be traced into the substance of the liver, they 
will be found to accompany one another, and to branch 
out and subdivide, becoming smaller and smaller. At 



Ftr. 35. 

A section of part of the liver to show H V., a branch of the hepatic vein, 
with Z., the lobules or acini of the^hver, seated upon its walls, and sending 
their intralobular veins into It, 

length the portal vein and hegatic artery (Fig. 37, FLP.) 
will be found to end inlh'e"capillaries, which traverse, like 
a network, the substance of the smallest obvious subdivi- 
sions of the liver substance — polyg onal, iiiasscs,.>ol one- 
tenth^ an inch_in diameter, orless, which are termed 
the Mules, ILvery loSule js ^ated by its Jhaseoigon one 
of the^mifina t ion s ztf xojp- the Matic vein — 

and the blood of the capillaries of the lobule is poured 
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into that vein by a minute veinlej; , calk d, intralo bular 

S . 37, H. V.), which the rpntrpnyi:heniAii 1 p^ 

j^ierces its base. Thus the venous blood of the portal 
vein and^Che^arterial blood of the hepatic artety reach the 
surfaces of the lobules by the ultimate ramifications of 
that vein and artery, become mixed in the capillaries of 
each lobule, and are carried off by its intralobular vein- 
let, which pours its contents into one of the ramifications 
of the hepatic vein. These ramifications, joining together, 
form larger and larger trunks, which at length reach the 

cava inferior^ where it passes upwards in contact with 
that part of the organ. 

Thus the blood -with which the liver is supplied is a 
mixture of arterial and venous blood ; the former brought 



Fig j6. 

ultimate branches of the hepatic duct , by liver cells. 


by the hepatic artery directly from the aorta, the latter 
by the porta l vein from the capi llaries of the stomach, 
iiit^g toes, pancreas, and spleen. 

WiiaFultiftih'tely becomes of the ramifications of the 
h<;patic duct is not certainly known.. T.ip<^d hy 
epit helium , which is continuous with that of the main 
duetT^id thence with that of the intestines, into which 
the main duct opens, they may be traced to the very 
surface of the lobules. Their ultimate ramificatiohs are 
not yet thoroughly determined : but recent investigations 




Fit, 37 

A. Section of partially injected liver magnified. The artificial white line 
IS introduced to mark the limits of a lobule. V.P. Branches of portal 
vein breaking up into capillaries, which run towards the centre of the 
lo^Tule, and join H V., the intralobular branch of the hepatic vein. The 
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tend to show that they communicate with minute passages 
left between the hepatic cells, and traversing the lobule in 
the intervals left by the capillaries (Fig. 37, B.). How- 
ever this may be, any fluid separated from the blood bv 
the lobules must really find its way into them. 

In the lobules themselves all the meshes of the blood- 
vessels are occupied by the liver cells. These are many- 
sided, minute bodies, each about jr7??T ?^t h of ari i nch in- 
diameter, p ossessing a nucleui ^^ln and 

frequently having larger and smaller granules of fatty 
matter distributed through its substance (Fig. 37, a). It 
is in the liver cells that the jactive^p^jy^grs of the liver are 
supposed to reside. 

21. The nature of these active powers, so far as the 
liver is a source of loss to the blood which traverses it, 
fs determined by ascertaining — 

a. The character of that fluid, the bile, which in- 
cessantly flows down the biliary duct, and which, if 
"•jpgtmn is nnt going and the passage into the in- 
Itestine is closed, flo:w&Jaackinto and fills the gall-bladder. 

d. The difference between tlie TJl'odiT’Whicn enters the 
liver and that which leaves it. • 

22. a. The total quantity of bile secreted in the twenty- 
four hours varies, but probably amounts to not less than 
from two to three pounds . It is a golden yellow, slightly 
alkaline, fluid, of extremely bitter taste, consisting of watel 
with from 17 per cent, to half that quantity, of solid 
matter in solution. The solids consist in the first place 
of a somewhat complex substance which may be separated 
by crystallization, and has been called di/in. It is in 
reality a mixture of two acids, in combination with soda, 
one called glycocholic, and consisting of carbon, hydrogen, 

^ nitrogen, and oxygen, the other taiirocholic^ and containing 
^ in addition to the oth er elpmfgits a co n siderable qu antity 
n£ Rulph tir. Besides the taurocholate“ahd glycocholate 
of soda, or bile salts as they are sometimes called, the bile 
contains ja. xenxarkable crystalline substance, very fatty- 


outline of the liver cells are seen as a fine network of lines throughout the 
whole^ lobule. 

B, Portion of lobule veiy highly magnified. liver cell with n, nucleus (two 
are often present) ; capillaries cut across ; Cy minute biluiry pass^es 
between the cells, i!\iected with colouring matter. 
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looking, but not really of a fatty nature, callei 

one or more peculiar colouring matters probably related 

to the haematin of the blood, and certain saline matters. 

b. Of these constituents of the bile thojKater, the chqles- 
teriu j nnd th^ alone, are discoverable in 

the blood ; and, though doubtless some difference obtains 
between the blood which enters the liver and that which 
leaves it, in respect of the proportional quantity of these 
constituents, great practical difficulties he in the way of 
the precise ascertainment of the amount of that difference. 

The blood of the hepatir : ~ * ' 

in Winter thaq , nf the portal vein. 

23. As the essential constituents of bile, the bile acids 
and the colouring matter, arc not discoverable in the blood 
which enters the liver ; they must be formed at the expense 
of the tissue of that organ itself, or of some constituent of 
the blood passing through it. 


24. We must next consider the chief sources of constant 
gain to blood ; and, in the first place, Z/ie sources of 
gain of matter. 

The lungs and skin are, as has been seen, two of the 
principal channels by which the body loses liquid and 
gaseous matter, but they are also the sole means by which 
one of the most important of all substances for the main- 
tenancp, nfL Jife/ oxy gen, is introduc ed inta.th»-^>lood. It 
has already been pomte'd* out that the volume of the oxygen 
taken into the blood by the lungs is rathe r greater j£an 
that of the carbonic acid g iven out. The absolute weight 
of oxygen thus absorbed in^ be estimated at 10,000 grains 
(see Lesson VI. § 2). 

How much is taken in by the skin of man is not cer- 
tainly known, but in some of the lower anim als, such as 
t he, fro g, the skin plays a very important part ill th6"’pef- 
formance of the respiratory function. 

25. The blood leaving the liver by the hepatic vein not 
only contains prnpnrtinnallv Ipss watpr and fibrin^ hut pro- 
portio ngdly. more corpuscles , especially colourless cor- 
puscles, and, whaf is still more important, under certain 
circumstances at least, a larger quantity of liver-sugar, or 
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^f^liicose^ than that brought to it by the portal veins anc 
hepatic artery. 

That the blood leaving the liver should contain proper 
[ tionally less water and more corpuscles than that entering 
it, is no more than might be expected from the fact tha 
the formation of the bile, which is separated from thi 
blood, necessarily involves a loss of water and of som< 
solid matters, while it does not abstract any of the cor 
puscles. 

We do not know why less fibrin separates from the bloo( 
of the hepatic vein than from the olood brought to the 
liver. But the reason why there may be more sugar in 
the blood leaving the liver than in that entering it ; and 
why, in fact, there may be plenty of sugar in the blood 0 
the hepatic vein even when none whatever is brought tf 
it by the hepatic artery, or portal vein, has been made ou 
by careful and ingenious experimental research. 

26. If an animal be fed upon purely animal food, th( 
blood of the portal vein will contain no sugar, none having 
been absorbed by the walls of the alimentary canal, noi 
will that of the hepatic artery contain any, or, at*any rate, 
more than the merest trace. Nevertheless, plenty rnay be 
found, at the same time, in tbC-Jalood-^f ...the ’ ^ 

^d in that of th e, vena cav a, from the point at which it is 
joined by the hepatic vein, as far as the heart. 

Secondly, if, from an animal so fed, the liver be ex 
tracted, and a current of cold water forced into the veufK 
portce^ it will flow out by the hepatic vein, carrying with il 
all the blood of the organ, and will, after a time, come oul 
colourless, and devoid of sugar. Nevertheless, if the 
organ be left to itself at a moderate temperature, sugai 
will soon again become abundant in it. 

Thirdly, from the liver, washed as above described, a 
substance may be extracted, by appropriate methods, which 
resembl es starch or ^oKtrine; in chemical composition, 
consisting as it does of nnitp^ with h ydrogei^^ nd 

oxygen, the latter being m the same~”proportions as In 
water. This “amyloid *’ substance is glycogen spoken 
of in §20. It inayTbe dried and kept tor long periods 
without undergoing any change. 

But, like the vegetable starch and dextrine, this animal 
amyloid, which must be formed in the liver, since it is cer- 
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tainly not contained either in the blood of the portal vein, 
or in that of the hepatic artery, is very readily changed by 
contact with certain matters, which act as ferments, intc 
sugar. 

Fourthly, it may be demonstrated that a ferment, com- 
petent to change the " amyloid ” glycogen into saccharine 
glucose^' exists under ordinary circumstances in the 
liver. 

Putting all these circumstances together, the following 
explanation of the riddle of the appearance of sugar in the 
blood of the hepatic vein and vena cava, when neither it. 
nor any compound out of which it is easily formed, exists 
in the blood brought to the liver, appears to have much 
probability ; though it may possibly require modification, 
in some respects, hereafter. 

The liver forms glycogen out of the blood with which it 
is supplied. The same blood supplies the ferment which, 
at the temperature of the body, very speedily converts the 
comparatively little soluble glycogen into very soluble 
sugar ; and this sugar is dissolved and carried away by 
each intralobular vein to the hepatic vein, and thence to 
the vena cava^ 

Though after death a very considerable quantity of sugar 
accumulates in the hepatic vein, the amount which, at any 
given moment^ can be detected during life is extremely 
small. This has led some physiologists to suppose that, in 
health, glycogen is not converted into sugar, but undergoes 
some other change. A very small quantity of sugar how- 
ever, so small as to almost escape detection, thrown into 
the hepatic vein every instant, would amount to a consider- 
able quantity in the twenty-four hours. 

This formation of glycogen in the liver goes on in the 
total ab sence of starg h or sugar from the food. It must, 
therefore, m such cases b^toSned" atTHe expense of proteid 
material (see Lesson VI,). It appears, however, that the 
presence of starch or sugar in the food, though not essen- 
tial, is very favourable to the production of glycogen in the 
liver, 

27. The lymphatic system has been already mentioned 
as a feeder of the blood with a fluid which, in general, ap- 
pears to be merely the superfluous drainage, as it were^of 
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the blood-vessels ; though at intervals, as we shall see, the 
lacteals make substantial additions of new matter. It is 
very probable that the multitudinous lymphatic glands 
may effect some change in the fluid which traverses them, 
or may add to the number of corpuscles in the lymph. 

Nothing certain is known of the functions of certain 
bodies which are _5Qmetifi>es called ductless glands, but 
have quite a dfffercnt structure from oTdmary secreting 
glands ; and indeed do not resemble each other in struc- 
ture. These are, the tJiyi^Qid ^land, which lies in the part 
of the throat below the larynx, and is that organ which, 
when enlarged by disease, gives rise to ^ 

or ‘^hre ; ” the thymus glan^fsituated^lit The base of The 
heart, largest in infants, and gradually disappearing in 
adult, or old, persons ; and the mpra-re^ gl which 

lie above the kidneys. 

28. We are as much in the dark respecting the office of 
the large vi^us called the spleen^ ^ ‘ ‘ 
si de of the stomach in the abdominal c^ity (fig. 38). It 
is arfelongated flattened red body, abundantly supplied 
with blood by an artery called the splenic artery ^ which 

g roceeds almost directly from the aorta. The blood which 
as traversed the spleen is collected by thfc splenic vein^ 
and is carried by it to the vena portce^ and so to the 
liver. 

A section of the spleen shows a dark red spongy mass 
dotted over with Each of these last 

is the section of one of the spheroidal bodies called cor- 
puscles of the spleeii^ which are scattered through its sub- 
stance, and consist of a solid aggregation of minute bodies, 
like the white corpuscles of the blood, traversed by a ca- 
pillary network, which is fed by a small twig of the splenic 
artery. The dark red part of the spleen, in which these 
corpuscles are embedded, is composed of fibrous and elastic 
tissue supporting a very spongy vascular network. 

The elasticity of the splenic tissue allows the organ to 
be readily distended, and enables it to return to its former 
size after distension. It appears to change its dimensions 
(With the state of the abdominal viscera, attaining its 
|latgest size about six hours after a full meal, and falling 
I to its minimum bulk six or seven hours later, if no further 
I supply of food be taken. ^ ^ - 
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The blood of the splenic vein is found to contain pro-| 
portionally fewer red corpuscles, but more colourless cor-l 
puscles and more fibrin, than that in the splenic artery ; \ 
and it has been supposed that the spleen is one of those | 
parts of the economy in which the colourless corpuscles / 
of the blood arc especially produced. 
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The spleen with the splenic aitery (SfiA.). Below this is seen the 
splenic vein running to help to form the vena portae {V,F ). Ao. the aorta ; 
D. a pillar of the diaphragm , P.D. the pancreatic duct exposed by dissection 
in the substance of the pancreas ; Dm. the duodenum , B.D the biliary 
duct uniting with the pancreatic duct into the common duct, x ; the 
intestinal vessels. 

29. It has been seen that heat is being constantly given 
off from the integument and from the air-passages ; and 
everything that passes from the body carries away with it, 
in like manner, a certain quantity of heat. Furthermore, 
the surface of the body is much more exposed to cold than 
its interior. Nevertheless, the temperature of the body 
is maintained very evenly, at all times and in all parts, 
within the range of two degrees on either side of 09* 
Fahrenheit. 

This is the result of three conditions : — The first, mat 
heat i$ constantly being generated in the body ; the 
second, that it is as constantly being distributed through 
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the body ; the third, that it is subject to incessant 
regulation. 

Heat is generated whenever oxidation takes place ; and 
hence, whenever proteid substances (see Lesson VI., § 4) 
or fats, or amyloidal matters, are being converted into the 
more highly oxidated waste products, — urea, carbonic acid, 
and water, — heat is necessarily evolved. But these pro- 
cesses are taking place in all parts of the body by which 
vital activity is manifested ; and hence every capillary 
vessel and every extravascular islet of tissue is really a 
small fireplace in which heat is being evolved, in propor- 
tion to the activity of the chemical changes which are 
going on. 

30. But as the vital activities of different parts of the 
body, and of the whole body, at different times, are very 
different j and as some parts of the body are so situated 
as to lose their heat *by radiation and conduction much 
more easily than others, the temperature of the body 
would be very unequal in its different parts, and at different 
times, were it not for the arrangements by which the heat 
is distributed and regulated. 

What ever o xidation occurs in any part, rr.ises the tem- 
perature of the blood whicHlsTn fhaTpart at the time to 
a proportional extent. But this blood is swiftly hurried 
away into other regions of the body, and rapidly gives up 
its increased temperature to them. On the other hand, 
the blood which by being carried to the vessels in the skin 
on the surface of the body begins to have its temperature 
lowere d by ev s^ration, &c., is hurried away before it has 
time to get thoroughly cooled into the deeper organs \ and 
in them_it becomes war m by contact, as well as by the 
oxidating processed m which it"fakes a part. Thus the 
blood-vessels and their contents might be compared to a 
system of hot-water pipes, through which the warm water 
is kept constantly circulating by a pump ; while it is heated, 
hot by a great central boiler as usual, but by a multitude ot 
minute gas jets, disposed beneath the pipes, not evenly, but 
more here and fewer there. It is obvious that, however 
much greater might be the heat applied to one part of the 
system of pipes than to another, the general temperature 
of die water would be even throughout, if it were , kept 
moving with sufficient quickness by the pump. 
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31. If such a system were entirely composed of closed 
pipes, the temperature of the water might be raised to any 
extent by the gas jets. On the other hand, it might be 
kept down to any required degree by causing a larger, or 
smaller, portion of the pipes to be wetted with water, which 
should be able to evaporate freely — as, for example, by 
wrapping them in wet cloths. And the greater the quantity 
of water thus evaporated, the lower would be the tem- 
perature of the whole apparatus. 

Now, the regulation of the temperature of the human 
body is effected on this principle. The vessels are closed 
pipes, but a greater number of them are enclosed in the 
skin and in the mucous membrane of the air-passages, 
which are, in a physical sense, wet cloths freely exposed to 
the air. It is the evaporation from these which exercises 
a more important influence than any other condition upon 
the regulation of the temperature of the blood, and, conse- 
quently, of the body. 

But, as a further nicety of adjustment, the wetness of 
the regulator is itself determined by the state of the small 
vesselsf inasmuch as exudation from these takes place 
more readilv when the walls of the veins and arteries are 
relaxed, ana the blood distends them and the capillaries. 
But the condition of the walls of the vessels depends upon 
the nerves by which they are supplied ; and it so happens 
that cold so affects these nerves in such a manner as to 
give rise to contraction of the small vessels, while mode- 
rate warmth has the reverse effect. 

Thus the supply of blood to the surface is lessened, and 
loss of heat is thereby checked, when the external tem- 
perature is low ; while, when the external temperature is 
nigh, the supply of blood to the surface is increased, the 
fluid exuded from the vessels pours put by the sweat-glands, 
and the evaporation of this fluid checks the rise in the 
temperature of the superficial blood. 

Hence it is that, so long as the surface of the body per- 
spires freely, and the air-passages are abundantly moist, a 
man may remain with impunity, for a considerable time, 
in an oven in which meat is being cooked. The heat of 
the air is expended in converting this superabundant per- 
spiration into vapour, and the temperature of the man’s 
blood is hardly raised. 

K 




Fig 39 —A Diagram to illustrate the Structure op Glands. 

A. Typical structure of the mucous membrane, a, an upper, and b, a lower, 
layer of epithelium cells; r, the dermis with e, a blood-vessel, and^ con- 
nective tissue corpuscles. 
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32. The chief intermittently active sources 0/ loss to the 
blood are found among the glands proper, all of which are, 
in principle, narrow pouches of the mucous membranes, or 
of the integument of the body, lined by a continuation of 
the epithelium, or of the epidermis. In the glands of Lie- 
berkuhn^ which exist in immense numbers in the walls of 
the small intestines, each gland is nothing more than a 
simple blind sac of the mucous membrane, shaped like a 
small test tube, with its closed end outwards, and its open 
end on the inner surface of the intestine (Fig. 39, i). The 
sweat-glands of the skin, as we have already seen, are 
equally simple, blind, tube-like involutions of the integu- 
ment, the ends of which become coiled up. The sebaceous 
glands^ usually connected with the hair sacs, are shorter, 
and their blind ends are somewhat subdivided, so that the 
gland is divided into a narrow neck and a more dilated 
and sacculated end (Fig. 39, 5). Thg,jl<ick by ..which the 
glanil. co mmun icates _ with the free surface is called its 
duct. More complicated glands are produced by the elon- 
gation of the duct into a long tube, and the division and 
subdivision of the blind end into multitudes of similar 
tubes, each of which ends in a dilatation (Fig. 39, 6). These 
dilatations,® attached to their branched ducts, somewhat 
resemble a bunch of grapes. Glands of this kind are 
called racemose. The sahva^y glands and the pancreas 
are such glands. 

Now, many of these glands, such as the salivary, and 
the pancreas (with the perspiratory, or sudoriparous glands, 
which it has been convenient to consider already), are only 
active when certain impressions on the nervous system 
give rise to a particular condition of the gland, or of its 
vessels, or of both. 

Thus the sight or smell, or even the thought of food, 
will cause a flow of saliva into the mouth ; the previously 


B. The same, with only one layer of celh, a and the so-called basement 
membrane between the epithelium, and deimis, c. 

X A simple tubular gland 

8. A tubular gland bifid at its base. In this and succeeding figures the 
blood-vessels are omitted. 

3. A simple saccular gland 

4. A divided saccular gland, with a duct, d. 

5. A simitar gland still mo.e divided 

6. A raoemose gland, part only being drawn. 

K 2 
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quiescent gland suddenly pouring out its fluid secretion, as 
a result of a change in the condition of the nervous system. 
And, in animals, the salivary glands can be made to secrete 
abundantly, by irritating a nerve which supplies the gland 
and its vessels. How far this effect is the result of the 
mechanical influence of the nerve on the state of the circu- 
lation, by widening the small arteries (see p. 51) and so 
supplying the gland with more blood, and how far it is the 
result of a more direct influence of the nerve upon the state 
of the tissue of the gland itself, making the cells secrete^ 
just as a nerve when stimulated makes a muscle contract, 
is not at present finally determined. 

The liquids poured out by the intermittent glands are 
always very poor in solid constituents, and consist chiefly 
of water. Those poured on to the surface of the body are 
lost, but those which are received by the alimentary canal 
are doubtless in a great measure re* absorbed. 

33. The great intermittent sources of gain of waste pro- 
ducts to the blood are the muscles, every contraction of 
which is accompanied by a pouring of certain products 
into the blood. That much of this waste is carbonic acid 
is certain from the facts {a) that the blood whkh leaves a 
contracting muscle is always highly venous, far more so 
than that which leaves a quiescent muscle ; {b) that mus 
cular .exertion at once immensely increases the quantity of 
carbonic acid expired ; but whether the amount of nitro- 
genous waste is increased under these circumstances, or 
pot, is a point yet under discussion. 
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T//JT FUNCTION OF ALIMENTATION. 

1. The great source of gain to the blood, and, except 
the lungs, the only channel by which altogether new 
material is introduced into that fluid, putting aside the 
altogether exceptional case of absorption by the skin, is 
the aUntentary canal., the Natality of the operations of 
which constitutes the function of alimentation. It will 
be useful t€ consider the general nature and results of the 
performance of this function before studying its details. 

2. A man daily takes into his mouth, and thereby intro- 
duces into his alimentary canal, a certain quantity of solid 
and liquid food, in the shape of meat, bread, butter, water, 
and the like. The amount of chemically dry, solid matter, 
which must thus be taken in’o the body, if a man of 
average size and activity is neither to lose, nor to gain, 
in weight, has^beenjouiid^to he. jabout, S,OQQ grains. In 
addition to this, his blood absorbs by the lungs about 
I o ^poQ-grains of J^yyg^n gas, making a grand total of 
18,000 giains (or nearly two pounds and three-quarters 
avoirdupois) of daily gain of dry, solid, and gaseous 
matter. 

3. The weight of dry solid matter passed out from the 
alimentary canal dors not, on the average, amount to 
more than one-tenth of that which is taken into it, or 
800 grains. Now the alimentary canal is the only channel 
by which any appreciable amount of solid matter leaves 
the body in an undissolved condition. It follows, there- 
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fore, that in addition to the 10,000 grains of oxygen, 
7,200 grains of dry, solid, matter must pass out of the 
body by the lungs, skin, or kidneys, either in the form of 
gas, or dissolved in the liquid excretions of those organs. 
Further, as the general composition of the body remains 
constant, it follows either that the elementary constituents 
of the solids taken into the body must be identical with 
those of the body itself : or that, 111 the course of the 
vital processes, the food alone is destroyed, the substance 
of the body remaining unchanged ; or, finally, that both 
these alternatives hold good, and that food is, partly, 
identical with the wasting substance of the body, and 
replaces it; and, partly, differs from the wasting sub- 
stance, and is consumed without replacing it. 

4. As a muter of fact, all the substances which are 
used as food come under one of four heads. They are 
either .adut raa^rbe termed- they ^re 
Of they are Amyloids^ or they Minerals, 

Proteids are composed of the four elements— carbon, 
hydrogen, oxygen, and nitrogen, sometimes united with 
sulphur and phosphorus. 

Under this head come th e Glu ten of flour, the A (h i- 
inmjd white of egg, and blood' sertimT Va^dUErm of the 
blood; the SyntomUy which is the chief constituent of 
muscle and flestr,lind Ca^in^ one of the chief constituents 
of cheese, and many oilier similar but less common bodies ; 
while Gelal itu-'wYvxoh is obtained by boiling fiom connec- 
tive tissue, and ChondriHy which may be produced in the 
same way from cartilage, may be considered to be out- 
lying members of the same group. 

Fats are composed of carbon, hydrogen, and oxygen 
only, and cQGtaLirLmoreJrydiX^^ enough to form 

water if united with the oxygen w'hich they possess. 

All vegetable and animal fatty matters and oils come 
under this division. 

Amyloids are substances which also consist of carbon, 
hydrogen, and oxygen only. But t hey contaimmo, nioye 
hydr oge n than U just sufficient to produce water with 
their oxygen, rhese are the matters known as Starchy 
Dmtnney Sugary and Gum, 

It is the ‘ peculiarity of the three groups of food-stufls 
just mentioned that they can only be obtained (at any' 
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rate, at present) by the activity of living beings, whether 
animals or plants, so that they may be conveniently 
termed vital foodstuffs. 

Food-stuffs of the fourth class, on the other hand, or 
Minerals^ oc wAlI fmm 

‘_Ml£LS)L,suiidry 

alkalies, .ea k hs ^ a nd - metals. To these, in strictness, 
oxygen ought to be added, though, as it is not taken in 
by the alimentary canal, it hardly comes within the ordi- 
nary acceptation of the word food. 

5. In ultimate analysis, then, it appears that vital food- 
stuffs contain either three or four of the elements : carbon, 
hydrogen, oxygen, and nitrogen; and that mineral food- 
stuffs are water and salts. But the human body, in ulti-j 
mate analysis, also proves to be composed of the same 
four elements, plus water, and the same saline matters as ' 
are found in food. 

More than this, no substance can serve permanently 
for food— that is to say, can prevent loss of weight and 
change in the general composition of the body — unless it 
contaiiis a certain amount of proteid matter in the shape 
of albumin, fibrin, syntonin,wcasein, &c., while, on the other 
hand, any Substance which contains proteid matter in a 
readily assimilable sh^e, is competent to act as a per- 
manent vital food-stuft 

The human body, as we have seen, contains a large 
quantity of proteid matter in one or other of the forms 
which have been enumerated; and, therefore, it turns 
out to be an indispensable condition, that every sub- 
stance which is to serve permanently as food, must 
contain a sufficient quantity of the most important and 
complex component of the body ready made. It must 
also contain a sufficient quantity of the mineral ingre- 
dients which are required. Whether it contains either 
fats or amyloids, or both, its essential power of supporting 
the life and maintaining the weight and composition of 
the body remains unchanged. 

6. The necessity of constantly renewing the supply ot 
proteid matter arises from the circumstance that the 
secretion of urea from the body (and consequently the 
loss of nitrogen) goes on continually, whether the body 
is fed or not: while there is only one form in which 
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nitrogen (at any rate, in any considerable quantity) car 
be taken into the blood, and that is in the form of a 
solution of proteid matter. If proteid matter be not sup- 
plied, therefore, the body must needs waste, because there 
is nothing in the food competent to make good the loss oi 
, nitrogen. 

On the other hand, if proteid matter be supplied, there 
can be no absolute necessity for any other but the mineral 
food-stuffs, because proteid matter contains carbon and 
hydrogen in abundance, and hence is competent to give 
origin to the other great products of waste, carbonic acid 
and water. 

In fact, the final results of the oxidation of proteid 
matters are car l^onic acid, water^ ; and these, 

as we have seen, are tK? nnal shapes of the waste products 
of the human economy. 

7. From what has been said, it becomes readily intel- 
ligible that, whether an animal be herbivorous or carni- 
vorous, it begins to starve from the moment its vital 
food-stuffs consist of pure amyloids, or fats, or any mixture 
of them. It suffers .fro^ what, may be called nitrogen 
starvation^ andf sooner or later, will die. 

irTtHis case, and still more in that of an'animal de- 
prived of vital food altogether, the organism, so long as it 
continues to live, feeds upon itself. In the former case, 
those excretions which contain nitrogen, in the latter, all 
its waste products, are necessarily formed at the expense 
of its own body; whence it has been rightly enough 
observed th qt a st ;yying_sheep is as much _ a, carnivo re 
as z. lio n. 

SnBTut though proteid matter is the essential element 
of food, and under certain circumstances may suffice, by 
itself, to maintain the body, it is a very disadvantageous 
and uneconomical food. 

Albumen, which may be taken as the type of the pro- 
teids, contains about 53 parts of carbon and 15 of nitrogen 
in 100 parts. If a man were to be fed on white of egg, 
therefore, he would take in, speaking roughly, 3^ parts of 
carbon for every part of nitrogen. 

But it is proved experimentally, that a healthy, full- 
grown man, keeping up his weight and heat, and taking 
a fair amount of exercise, eliminates 4,000 grains of 
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carbon ^i Q^pnly grains oC nitrogen, or, roughly, onl> 
nee 3 s one^ETrteenth as much nitrogen as carbon. How- 
ever, if he is to get his 4,000 grains of carbon out ol 
albumen, he must eat 7,547 grains of that substance 
7,547 grains of albumen contain 1,132 grains o 
nitrogen, or nearly four times as much as he wants. 

To put the case in another way, it takes about fou] 
pounds of fatless meat (which generally contains aboui 
one-fourth its weight of dry solid proteids) to yield 4,00c 
grains of carbon, whereas one pound will furnish 3CX 
grains of nitrogen. 

Thus a man confined to a purely proteid diet, must eai 
a prodigious quantity of it. This not only involves a greai 
amount of physiological labour in co mminuting the food 
and a great expenditure of power and time in dissolving 
and absorbing it ; but throws a great quantity of wholl> 
profitless labour upon those excretory organs, which havt 
to get rid of the nitrogenous matter, three-fourths of which, 
as we have seen, is superfluous. 

Unproductive labour is as much to be avoided in phy- 
siological, as in political, economy; and it is quite possible 
that an animal fed with perfectly nutritious, proteicl mattei 
should die •of starvation : the loss of power in various 
operations required for its assimilation overbalancing the 
gain ; or the time occupied in their performance being too 
great to check waste with sufficient rapidity. The body, 
under these circumstances, falls into the condition of a 
merchant who has abundant assets, but who cannot get 
in his debts in time to meet his creditors. 

9. These considerations lead us to the physiological 
justification of the universal practice of mankind in adopt- 
ing a mixed diet, in which proteids are mixed either with 
fats, or with amyloids, or with both. 

Fats may be taken to contain about 80. per cent, o f 
rarhnrtj amylpi ds ab out 40 jieiLcent NowitTJas 
been seeiTtHaFfhig're fs^enou^ nitrogen to supply the 
waste of that substance per diem, in a healthy man, in a 
pound of fatless meat ; which also contains 1,000 grains 
of carbon, leaving a deficit of 3,000 grains of carbon. 
Rather more than half a pound of fat, or a pound of 
sugar, will supply this quantity of carbon. The former, 
if properly subdivided, the latter, by reason of its 
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solubility, passes with great ease into the economy, th( 
digestive labour of which is consequently reduced to 2 
minimum. 

10. Several apparently simple articles of food con- 
stitute a mixed diet in themselves. Thus butcher^s meat 
commonly contains from 30 to 50 per cent, of fat Bread, 
on the other hand, contains the proteid, gluten, and the 
amyloids, starch and sugar, with minute quantities of fat. 
But, from the proportion in which these proteid and other 
constituents exist in these substances, they are neither, 
taken alone, such physiologically economical foods as they 
are when combined in the proportiori of about 200 to 75 ; 
or two pounds of bread to three-quarters of a pound of 
meat per diem. 

11. It is (juite certain that nine-teiitll&i>f-lh^ry, solid 
food which is taken into the body sooner or later leaves 
it in the shape of carbonic acid, water, and urea (or uric 
acid) ; and it is also certain that the compounds which 
leave the body not only^ are^nmre highly oxidi^d than 

f^those which enter it, but in themT’is carried away out of 
the body all the oxygen taken into the blood ^»by the 
lungs. 

The intermediate stages of this conversion are, how- 
ever, by no means so cle^ir. It is highly probable that 
the amyloidg apd fats, ari^ yeryLJrequent ly oxid ized in 
the blood, without, properly speaking, ever forming an 
integral part of the substance of the body ; but whether 
the proteids may undergo the same changes in the blood, 
or whether it is necessary for them first to be incorporated 
with the living tissue, is not positively known. 

So, again, it is certain that, in becoming oxidized, the 
elements of the food must give off heat, and it is probable 
that this heat is sufficient to account for all that is given 
off by the body ; but it is possible, and indeed [probable, 
that there may be other minor sources of heat. 

12. Food-stuffs have been divided into heat-producers 
and tissue formers — the amyloids and fats constituting the 
former division, the proteids the latter. But this is a very 
misleading classification, inasmuch as it implies, on the 
one hand, that the oxidation of the proteids does not 
develop heat ; and, on the other, that the amyloids and 
fats, as they oxidize, subserve only the production of heat. 
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Proteids are tissue-formers^ inasmuch as no tissue can 
be produced without them ; but they are also heat- 
producers^ not only directly, but because, as we have 
seen (Lesson V. § § 25, 26), that they are competent to 
give rise to amyloids by chemical metamorphosis within 
the body. 

If it is worth while to make a special classification of 
the vital food-stuffs at all, it appears desirable to dis- 
tinguish the essential food-stuffs, or proteids, from the 
accessory food-stuffs, or fats and amyloids — the former 
alone being, in the nature of things, necessary to life, 
while the latter, however important, are not absolutely 
necessary. 

13. All food-stuffs being thus proteids, fats, amyloids, 
or mineral matters, pure or mixed up with other sub- 
stances, the whole purpose of the alimentary apparatus is 
to separate these proteids, &c. from the innutritions 
residue, if there be any j and to reduce them into a con- 
dition cither of solution or of excessively fine subdivision, 
in order that they may make their way through the 
delicat# structures which form the walls of the vessels of 
the alimentary canal. To these ends food is taken into 
the mouth and masticated, is mixed with saliva, is 
swallowed, undergo es g astne digestion, passes into the 
intestine, andlT subjectecTto the action of the secretions 
of the glands attached to that viscus ; and, finally, after 
the more or less complete extraction of the nutritive con- 
stituents, the residue, mixed up with certain secretions of 
the intestines, leaves the body as the fceces. 

The cavity of the mouth is a chamber with a fixed roof, 
formed by the hard palate (Fig. 40, /), and with a move- 
able floor, constituted by the lower jaw, and the tongue (^), 
which fills up the space between the two branches of the 
jaw. Arching round the margins of the upper and the 
lower jaws are the thirty-two teeth, sixteen above and 
sixteen below, and, external to these, the closure of the 
cavity of the mouth is completed by the cheeks at the 
sides, and, by the lips, in front. 

When the mouth is shut, the back of the tongue comes 
into close contact with the palate ; and, where the hard 
palate ends, the communication between the mouth and 
the back of the throat is still further impeded by a sort of 




Fig. 40. 

A Section op the Mouth and No'ie taken vertically, a littm 
TO the left of the Middle Line 
rt, the vertebral column ; A the gullet ; c, the windpipe ; rf, the thyroid 
cartilage of the larynx ; the epiglottis; A the uvula ; the opening ol 
the left Eustachian tube ; A, the opening or the led: lachrymal duct ; f, the 
hyoid bone ; the tongue ; /, the hard palate ; ft, the base of the 
skull ; <1, /, the superior, middle, and inferior turbinal bones. The letters 
e are placed in the pharynx. 

form double muscular pillars, which are termed the 
pillars of the fauces. Between these the tonsils are 
situated, one on each side. 
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The velum with its uvula comes into contact below with 
the upper part of the back of the tongue, and with a sort 
of giigtly, lid-like process connected with its base, the < 
epiglottis (e). 

Behind the partition thus formed lies the cavity of the 
pharynx^ which may be described as a funnel-shaped bag 
with muscular walls, the upper margins of the slanting, 
wide end of which are attached to the base of the skull, 
while the lateral margins are continuous with the sides, 
and the lower with the floor, of the mouth. The narrow 
end of the pharyngeal bag passes into the gullet or 
oesophagus {b\ a muscular tube, which affords a passage 
into the stomach. 

There are no fewer than six distinct openings into the 
front part of the pharynx — four in pairs, and two single 
ones in the middle line. The two pairs are, in front, the 
hinder openings of the nasal cavities ; and at the sides, 
close to these, the apertures of the Eustachian tubes (g). 
The two single apertures arc, the hinder opening of the 
mouth between the soft palate and the epiglottis ; and, 
behind the epiglottis, the upper aperture of the respira- 
tory passage, ^or the glottis. 

14. The mucous membrane which lines the mouth and 
the pharynx is beset with minute glands, the buccal 
glands; but the great glands from which the cavity of 
the mouth receives its chief secretion are the three pairs 
which, as has been already mentioned, are called parotid^ 
sub maxillary^ sublingual^ and which secrete the principal 
part of the saliva (Fig. 41). 

Each parotid gland is placed just in front of the ear, 
and its duct passes forwards along the cheek, until it 
opens in the interior of the mouth, opposite the second 
upper grinding tooth. 

The submaxillary and sublingual glands lie between the 
lower jaw and the floor of the mouth, the submaxillary 
biing situated further back than the sublingual.' Their 
ducts open in the floor of the mouth below the tip of the 
tongue. The secretion of these salivary glands, mixed 
with that of the small glands of the mouth, constitutes 
the saliva — a fluid which, though thin and watery, con- 
tains a small quantity of animal matter, called Ptyalin^ 
which has certain very peculiar properties. It does not 
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act upon proteid food-stufifs, nor upon fats ; but if mixed 
with starch, and kept at a moderate warm temperaturtv it 
turns that starch into grape sugar. The importance of 
this operation becomes apparent when one reflects that 



Fig 41. 

A dissection of the right side of the face, showing the sublingual , 
the submaxillary glands, with their ducts opening beside the tongue in the 
floor of the mouth at d; the parotid gland and its duct, which opens on 
the side of the cheek at e. 

Starch is insoluble, and therefore, as such, useless as 
nutriment, while sugar is highly soluble, and readily 
oxidizable, 

15. Each of the thirty^two teeth which have been 
mentioned consists of a cr own which projects above the 
gum, and of one or more^^^r, which are embedded in 
sockets, or what are called ^veol u in the jaws. 

The eight teeth on opposite sides of the same jaw are 
constructed upon exactly similar patterns, while the eight 
teeth which are opposite to one another, and bite against 
one another above and below, though similar in kind, 
differ somewhat in the details of their patterns. 

The two teeth in each eight which are nearest the 
middle line in the front of the jaw, have wide but sharp 
and chisel-like edges. Hence they are called incisors^ 
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or cutting teeth. The tooth which comes next is a 
tooth with a more conical and pointed crown. It answers 
to the great tearing and holding tooth of the dog, and is 
called the canine or eye-tooth. The next two teeth have 
broader crowns, with two cusps, or points, on each crown, 
one on the inside and one on the outside, whence they 
are termed bicuspid teeth, and sometimes false grinders. 
All these teeth have usually one fang each, except the 
bicuspid, the fangs of which may be more or less com- 
pletely divided into two. The remaining teeth have two 
or three fangs each, and their crowns are much broader. 
As they crush and grind the matters which pass between 
them they are called molars y or true grinders. In the 
upper jaw their crowns present four points at the four 
corners, and a diagonal ridge connecting two of them. 
In the lower jaw the complete pattern is five-pointed, there 
being two cusps on the inner side and three on the outer. 

The muscles of the parts which have been described 
have such a disposition that the lower jaw can be de- 
pressed, so as to open the mouth and separate the teeth ; 
or raised, in such a manner as to bring the teeth together ; 
or move obliquely from side to side, so as to cause the 
face of the grinding teeth and the edges of the cutting 
teeth to slide over one another. And the muscles which 
perform the elevating and sliding movements are of great 
strength, and confer a corresponding force upon the 
grinding and cutting actions of the teeth. In correspond- 
ence with the pressure they have to resist, the superficial 
substance of the crown of the teeth is of great hardness, 
being formed of enamel y which is the hardest substance 
in the body, so dense and hard, indeed, that it will strike 
fire with steel (see Lesson XII.). But notwithstanding 
its extreme hardness, it becomes worn down in old 
persons, and, at an earlier age, in savages who live on 
coarse food. 

i6. When solid food is taken into the mouth, it is cut 
and ground by the teeth, the fragments which ooze out 
upon the outer side of their crowns being pushed beneath 
them again by the muscular contractions of the cheeks 
and lips; while those which escape on the inner side a»e 
thrust back by the tongue, until the whole is thoroughly 
rubbed down. 
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While mastication is proceeding, the salivary glands 
pour out their secretion in great abundance, and the 
saliva mixes with the food, which thus becomes in- 
terpenetrated not only with the salivary fluid, but with 
the air which is entangled in the bubbles of the saliva. 

When the food is sufficiently ground it is collected, 
enveloped, in saliva, into a mass or bolus, which rests 
upon the back of the tongue, and is carried backwards to 
the aperture which leads into the pharynx. Through this 
it is thrust, the soft palate being lifted and its pillars being 
brought together, while the backward movement of the 
tongue at once propels the mass and causes the epiglottis 
to incline backwards and downwards over the glottis 
and so to form a bridge by which the bolus, can travt 1 
over the opening of the air-passage without any risk of 
tumbling into it. While the epiglottis directs the course 
of the mass of food below, and prevents it from passing 
into the trachea, the soft palate guides it above, keeps it 
out of the nasal chamber, and directs it downwards and 
backwards towards the lower part of the muscular pha- 
ryngeal funnel. By this the bolus is immediately seized 
and tightly held, and the muscular fibres contracting 
above it, while they are comparatively lax below, it is 
rapidly thrust into the oesophagus. By the muscular 
walls of this tube it is grasped and propelled onwards, in 
a similar fashion, until it reaches the stomach. 

17, Drink is taken in exactly the same way. It does 
not fall down the pharynx and gullet, but each gulp is 
grasped and passed down. Hence it is that jugglers are 
able to drink standing upon their heads, and that a horse, 
or ox, drinks with its throat low^er than its stomach, feats 
which would be impossible if fluid simply fell down tht 
gullet into the gastric cavity. 

During these processes of mastication, insalivation, anc 
deglutition, what happens to the food is, first, that it i* 
reduced to a coarser or finer pulp ; secondly, that an; 
matters it carries in solution are still more diluted by th 
water of the saliva ; thirdly, that any starch it may con 
tain begins to be changed into sugar by the peculiar cor 
stituent fptyahn) of the saliva. 

18. The stomach, like the gullet, consists of a tub 
with muscular walls composed of smooth muscular fibre 
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a id lined by an epithelium ; but it differs from the gullet 
in several circumstances. In the first place, its cavity is 
greatly larger, and its left end is produced into an enlarge- 
ment which, because it is on the heart side of the body, 
is called the cardiac dilatation (Fig. 42, b). The opening 
of the gullet into the stomach, termed the cardiac apetture, 
is consequently nearly in the middle of the whole length of 
the organ, which presents a long, convex, greater cur^ia- 
ture^ along its front or under edge, and a short concave, 
lesser curvature^ on its back or upper contour. Towards 
its right extremity the stomach narrows, and, where it 
passes into the intestine, the muscular fibres are so dis- 
posed as to form a sort of sphincter around the aperture 
of communication. This is called the pylorus (Fig. 
42, rf). 

The mucous membrane lining the wall of the ttomach 
is very delicate, and multitudes of small glands open upon 
its surface. Some of these are simple, but others (Fig. 
43) possess a somewhat more complicated structure, 
their blind ends being subdivided. It is these glands, 
and nme especially the more complicated ones, the so- 
called peptic glandSy whi ch^ food _ aniQ-ilie 

st nnpch. tlirow out a thin a rid fluid~hV gn xiric . 

wlien the stomach is empty, its mucous’membrane" is 
pale and hardly more than moist. Its small arteries are 
then in a s^ate of contraction, and comparatively liltlc 
blood is sent through it. On the entrance of food a 
nervous action is set up, which causes these small arteries 
to dilate ; the mucous membraae consequently receives a 
much larger quantity of blood, it becomes very red, little 
drops of fluid gather at the mouth of the glands, and 
finally run down as gastric juice. The process is very 
similar to the combined blushing and sweating which 
takes place when the sympathetic in the neck is divided, 

Pure gastric juice appears to consist o f httle moreJ:h an 
water, containing a fpw salinf> gnH its 

acidity is due to thp prp<sf>nrf> nf frpt* hyHmrh|^pr arid 
it possesses, hovrever, in addition a small quantity of a 
peculiar Riih<;tanrp which secms to be nol 

altogether (dissimilar in chemical composition to, though 
Vf.^ ftfrlTts from. Uvalin (i 14). 

Thus, when the food passes into the stomach, the con- 
L 
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tractions of that organ roll it about and mix it thoroughly 
with the gastric juice. 

19. It is easy to ascertain the properties of gastric juice 
experimentally, by putting a small portion of that part of 
the mucous membrane which contains the peptic glands 
into acidulated water containing small pieces of meat, 



Fig. 42. — ^The Stomach laid open behind. 

n, the oesophagus ; b, the cardiac dilatation ; r, the lesser curvature ; the 
pylorus , r, the biliary duct ; /, the gall-bladder ; f-, the pancreatic duct, 
opening in common with the cystic duct opposite n; r, the duodenum. 

hard-boiled egg, or other proteids, and keeping the 
mixture at a temperature of about 100° After a few 
hours it wiU be found that the white of egg, if not in too 
great quantity, has become dissolved ; while all that 
remains of the meat is a pulp, consisting chiefly of the 
connective tissue and fatty matters which it contained. 
This is artificial digestion, and it has been proved by ex- 
periment that precisely the same operation takes place 
when food undergoes natural digestion within the stomach 
of a livir^ animal. 
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The proteid solution t hus effected, is called a 
and has pretty much the same characters, whatever the 
nature of the proteid which has been digested. 

Peptone differs from all other proteids in its extreme 
solubility, and in the readiness with which it passes 
through animal membranes. Many proteids, as fibrin, 



Fig. 43 

One of the glands which secrete the gastric juice, magnified about 
350 diameters. 


are naturally insoluble in water, and others, such as white 
of egg, though apparently soluble, are not completely so, 
and can be rendered quite solid or coagulated by being 
simply heated, as when an egg is boiled. A solution of pep- 
tone however is pprfertly fluid, does not become .solid..^ld 
L 2 
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is jint nt bnnin£r Again, if a quantity 

of white of egg be tied up in a bladder, and the bladder 
immersed in water, very little of the proteid will pass 
through the bladder into the water, provided that there 
are no holes. If, however, peptone be used instead of 
albumin, a very large quantity will speedily pass through 
into the water, and a quantity of water will pass from the 
outside into the bladder, causing it to swell up. This 
pr ocess is called osmosi s, and is evidently of great import- 
ance in the economy ; and the purpose of the conversion 
of the various proteids by digestion into peptone seems 
to be, in part at least, to enable this class of food-stuff to 
pass readily into the blood through the thm partition 
formed by the walls of the mucous membrane of the intes- 
tine and the coats of the capillaries. 

Similarly, starch, even when boiled, and so partially 
dissolved, will not passthrough membranes, whereas sugar 
does so with the greatest case. Hence the reason of 
the conversion of starch, by digestion, into sugar. 

It takes a very long time (some days) for the dilute arid 
alone to dissolve proteid matters, and hence the ^Solvent 
power of gastric juice must be chiefly attributed to the 
pepsin. 

As far as we know gastric juice has no direct action on 
fats ; by breaking up, however, the proteid framework in 
which animal and vegetable fats are imbedded, it sets 
these free, and so helps their digestion by exposing them 
to the action of other agents. It appears, too, that gastric 
juice has no direct action on amyloids ; on the contrary, 
the conversion of the starch into sugar begun in the 
mouth appears to be wholly or partially arrested by the 
acidity or the contents of the stomach, ptyalin being 
active only in an alkaline or neutral mixture. 

20. By continual rolling about, with constant additions 
of gastric juice, the foo ^ becomp reduced to the con- 
si st 0 ni;g„Q£.£ea:^caip«^-aildj^ In this state 
it is, in part, allowed to escape through the pylorus and 
to enter the duodenum ; but a great deal of the fluid 
(consisting of peptone together with any saccharine fluids 
resulting from the partial conversion of starch, or other- 
wise) is at once absorbed, making its way, by imbibition, 
through the walls of the delicate and numerous vessels of 
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Fig. 44. — ^The VmcER^ OF A Rabbit as skkn upon simply opening the 
Cavities of the Thorax and Abdomen without any i ukjhbe 
Dissection. 

Cavi^ of the thorax^ pleural cavity of cither side , B, Diaphragm ; 
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the stomach into the current of the blood, which is rush- 
ing though the gastric veins to the vena portce. 

21. The intestines form one long tube, with mucous and 
muscular coats, like the stomach ; and, like it, they are 
pnvf>l pppd in periton eum. They are divided into two por- 
tions — the small intestines and the large intestines ; the 
latter having a much greater diameter than the former. 
The small intestines again are subdivided into the 
dnodenuMy the jejunum., and the ilcum^ but there is no 
natural line of demarcation between these. The duodenum., 
however, is distinguishable as that part of the small 
intestine which immediately succeeds the stomach, and 
is bent upon itself and fastened by the peritoneum against 
the back wall of the abdomen, in the loop shown in Fig. 
42. It is in this loop that the head of the pancreas lies 
(Fig. 38). 

The ileum (Fig. 45, a) is no wider than the jejunum or 
duodenum, so that the transition from the small intestine 
to the large (e) is quite sudden. The opening of the 
small intestine into the large is provided with prominent 
lips which project into the cavity of the latter, and oppose 
the passage of matters from it into the small intestine, 
while they readily allow of a passage the other way. This 
is the ileo-cceca! valve (Fig. 45, d). 

The Inrcr^ jnfpsfinp fnrms a blind Hilatafinn the 

ileosCa^caL-salve, which is ca lled the c<Fci( m: and from 
this an elongated, blind process is given off, which, from 
its shaoe. is called the vermiform appendix of the csccum 

(Fig. 45, b). * 

The caecum lies in the lower part of the right side of the 
abdominal cavity. I'he colon, or first part of the large 
intestine, passes upwards from it as the ascending colon; 
then making a sudden turn at a right angle, it passes 
across to the left side of the body, being called the 


C, ventricles of the heart ; Dy auricles ; Ey pulmonary artery : F, aorta ; 
Gy lungs, collapsed, and occupying only back part of chest ; Hy lateral 
portions of pleural membranes. /, cartilage at the end of sternum 
(ensiforra cartilage) ; A”, portion of the wall of body left between 

thorax ^ and abdomen ; a, cut ends of the ribs ; Z, the liver, in this 
case lying more to the left than the right of the body ; My the stomach, 
a large part of the greater curvature being shown ; N, duodenum ; O, 
small intestine^ ; P the cacum, so largely developed in this j^d other 
herbivorous animals ; Q, the large intestine. ^ 
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transverse colon in this part of its course ; and next, 
suddenly bending backwards along the left side of the 



Fig. 45. 

The termination of the ileum, a, in the caicum, and the continuation of the 
latter into the colon, c ; d, the ilco-caecal valve , c, the aperture of the 
apptndtx ver^niformis (d) into the caecum. 



Fig. 46.— Semi-diagrammatic View op Two Villi op the Small 
Intestines. (Magnified about 50 diameters.) 

substtoce of the villus; its epithelium, of which some cells are seen 
detached at c d, the artery and vein, with their connecting capillary 
network, whijch mvelopes and hides the lacteal radicle which occupies 
. . villus and opens into a network of lacteal vessels at 
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abdomen, it becomes the descending colon. This reaches 
the middle line and becomes the rectum^ which is that 
part of the large intestine which opens externally. 

22. The mucous membrane of the whole intestine is 
provided with numerous small and simple glands 
rnamfiH nftfir T.ipbf^rkiihp); w'hich pour into it a secretion, 
the intestinal jnice^ the precise functions of which are 
unknown, though it appears in some creatures at least to 
possess the power of converting starch into sugar, and 
proteids into peptone. At the commencement of the 
duodenum are certain racemose gl ands, called the gland s 
of Brunner, whose function is wholly unknown. 

Structures peculiar to the small intestine are the 
valvulce conniventes^ transverse folds of the mucous 
membrane, which increase the surface ; and the villi^ 
which are minute thread-like processes of the mucous 
membrane on the valvulce conniventes and elsewhere, set 
side by side, like the pile of velvet. Each villus is coated 
by epithelium, and contains in its interior the radicle, 
or commencement, of a lacteal vessel (Lesson II. §6), 
jbetween which and the epithelium lies a capill^y n 
work with its afferent artery and efferent vein.^e(ti(^f) 
i intestines receive their blood almost directly fro ny 
t' hfi ao rta. Their veins carry tne blooa wiiicn has tra- 
versed the intestinal capillaries to the vena po'p tee. 

The fibres of the muscular coat of the intestines (which 
lies between the mucous membrane and the serous, or 
peritoneal, investment) are disposed longitudinally and 
circularly ; the longitudinal coat being much thinner, and 
placed outside the circular coat. Now the circular fibres 
of any part contract, successively, in such a manner that 
the lower fibres, or those on the side of the anus, contract 
after the upper ones, jor those on the side of the pylorus. 
It follows from this so-called peHstaltic contraction^ that 
the contents of the intestines are constantly being pro- 
pelled, by successive and progressive narrowing of their 
calibre, from their upper towards their lower parts. 

The large intestine presents noteworthy peculiarities 
in the arrangement of the longitudinal muscular fibres of 
the colon into three bands, which are shorter than the 
walls of the intestine itself, so that the latter is thrown 
into puckers and pouches ; and in the disposition of 
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muscular fibres around the termination of the rectum into 
a ring like sphincter muscle, which keeps the aperture 
firmly closed, except when defaecation takes place. 

23. The only secretions, besides those of the proper 
intestinal glands, which enter the intestine, are those of 
the liver and the pancreas — the bile and the pancreatic 
juice. The ducts of these organs have a common 
opening in the middle of the bend of the duodenum; 
and, since the common duct passes obliquely through the 
coats of the intestine, its walls serve as a kind of valve, 
obstructing the flow of the contents of the duodenum 
into the duct, but readily permitting the passage of bile 
and pancreatic juice into the duodenum (Figs. 36, 38, 42). 

Pancreatic juice is an alkaline fluid not unlike saliva in 
many respects ; it differs, however, in containing a con- 
siderable quantity of proteid material. Bile we have 
already studied. 

After gastric digestion has been going on some time, 
and the semi- digested food begins to pass on into the 
duodenum, the pancreas comes into activity, its blood- 
vcssels*dilate, it becomes red and full of blood, its cells 
secrete rapidly, and a copious flow of pancreatic juice 
takes place along its duct into the intestine. 

The secretion of bile by the liver is much more con- 
tinuous than that of the pancreas, and is not so markedly 
increased by the presence of food in the stomach. 
There is, however, a store of bile laid up in the 
gall-bladder; and as the acid chjme passes into the 
duodenum, and flows over the common aperture of the 
gall and pancreatic ducts, a quantity of bile from this 
reservoir in the gall-bladder is ejected into the intestine. 

Irilfl ind pfin nrpatio juice together here mix with th e 
chvme a pd convert it into what is called chyle , ~ * 

24. Chyle differs from chyme in two respects. In the 
first place, the alkali of the bile neutralizes the acid of 
the chyme ; in the second place, both the bile and the 
pancreatic juice appear to exercise an influence over the 
fatty matters contained in the chyme, which facilitates 
the subdivision of these fats into very minute separate 
particles. The chyme, in fact, which results from the 
digestion of fatty food, is a mere mixture of watery 
fluid with oily matters, which are ready to separate from it 
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and unite with one another. In the chyle, on the other 
hand, the fatty matters are suspended in the fluid, just as 
oil may be evenly diffused through water by gradually 
rubbing it up with white of egg into what is termed an 
emulsion; or as the fat (that is, the butter) of milk is 
naturally held suspended in the watery basis of milk. 

The chyle, with these suspended particles, looks white 
and milky, for the same reason that milk has the same 
aspect — the multitude of minute suspended fatty particles 
reflecting a great amount of light. 

The conversion of starch into sugar, which seems to 
be suspended* wholly, or partially, so long as the food 
remains in the stomach, on account of the acidity of the 
chyme, is resumed as soon as the latter is neutralized, the 
pancreatic and intestinal juices operating powerfully in 
this direction. 

Recent observations moreover have shown that pan- 
creatic juice has a powerful effect on proteid matters, con- 
verting them into peptones differing little, if at all, from 
the peptones resulting from gastric digestion. It would 
appear too that fats are not only minutely ditided or 
emulsionized by the bile and pancreatic juice, ?>. acted 
upon mechanically, but also to a small extent converted 
by a chemical change into soaps, and thus rendered more 
soluble. 

Hence it appears that, while in the mouth amyloids only^ 
and in the stomach proteids only, are digested, in the 
intestine all three kinds of food-stuffs, proteids, fats and 
amyloids are either completely dissolved or minutely 
subdivided, and so prepared for their passage into the 
vessels. 

As the chyle is thrust along the small intestines by 
the grasping action of the peristaltic contractions, the 
dissolved matter which it contains is absorbed, in the 
ordinary way, by osmosis into the vessels of the vilH. 
The minute particles of fatty matter, on the other hand, 
which, not being dissolved, are incapable of osmosis, pass 
bodily through the soft substance of the epithelium into 
that of the villi, and so into the beginning of the lacteal. 

The exact manner in which this is effected is at present 
a matter of dispute. The contents of the intestine are 
undoubtedly subject to pressure from the peristaltic con- 



VI] ABSORPTION OF CHYLE, 155 

tractions of the muscular walls ; and this may help to 
squeeze the fat into the villi, just as mercury may be 
squeezed through the pores of a piece of wash leather. 
The process, however, is probably not one of mere 
pressure only. 

As the network of capillaries lies outside the lacteal 
radicle in each villus, it would appear probable that 
the blood-vessels must carry off the greater part of 
the more soluble matters of the chyle. It is possible, 
however, that some of these pass by simple diffusion into 
the lacteals as well as into the blood-vessels. We are 
not, in fact, in possession of exact knowledge as to which 
constituents of the chyle pass into the lacteals, and which 
into the blood-vessels (or which into both), except on 
one point ; and that is, that the minutely divided fat passes 
not into the blood-vessels, but into the lacteals, fills them, 
and only enters the blood after a roundabout passage 
through the mesenteric lymphatics and the thoracic duct. 
(Lesson II. §§ 5, 6.) 

25. The digested matters, as they are driven along the 
small Intestines, gradually become deprived of their 
peptones, fats, and soluble amyloids, and are forced 
through the ileo-cascal valve into the caecum and large 
intestine. Here they acquire an acid reaction and the 
characteristic faecal odour and colour, which become 
more and more marked as they approach the rectum. It 
has been supposed that a sort of second digestion occurs 
in the upper part of the large intestine. 
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LESSON VII. 


MOTION AND LOCOMOTION. 


I. In the preceding Lessons the manner in whici 
the incomings of the human body are converted into iti 
^outgoings has been explained. It has been seen that new 
\»matter, in the form of vital and mineral fcods, is constantl)/ 
appropriated by the body, to make up for the loss ol 
old matter, in the shape, chiefly, of carbonic acid, urea, 
and water, which is as constantly going on. 

The vital foods are derived directly, or indirectly, from 
the vegetable world : and the products of waste cither are 
such compounds as abound in the mineral world, or 
immediately decompose into them. Consequently, the 

I human body is the centre of a stream of matter w hich 
sets incessantly from the vegetable and mineral w’orlds 
into the mineral world again. It may be compared to an 
eddy in a river, which may retain its shape for an 
indefinite length of time, though no one particle of the 
water of the stream' remains in it for more than a brief 
period. 

But there is this peculiarity about the human eddy, 
that a large portion of the particles of matter which flow 
into it have a much more complex composition than the 
particles which flow out of it. To speak in what is not 
altogether a metaphor, the atoms which enter the body 
fire, for the most part, piled up in large heaps, and tumble 
down into small heaps before they leave it. The force 
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which they set free in thus tumbling down, is the source 
of the active powers of the organism. 

2. These active powers ^re chiefly manifested in the 
form of motion — movement, that is, either of part of the 
body, or of t he body as a wholCp which last is term ed 
locomotion. 

The organs which produce total or paitial movements 
of the human body are of three kinds : cells exhibiting 
aniceboid movements^ cilia and muscles. 

The amoeboid movements of the white corpuscles of the 
blood have been already described, and it is probable that 
similar movements are performed by many other simple 
cells of the body in various regions. 

The amount of movement which each cell is thus 
capable of giving rise to may appear perfectly insignificant ; 
nevertheless, there are reasons for thinking that these 
a mjgboid movemen ts are of impnrfapri=» to the 

economy, and may under certain circumstances be followed 
by very notable consequences. 

3. Cilia are filaments of extremely small size, attached 

by their ^ases to, and indeed growing out from, the free 
surfaces of epithelial cells (see Lesson XII.) ; there being 
in most instances very many (thirty for instance^ but, in 
some cases, only a few cilia on each cell. In some of the 
lower animals, cells may be found possessing only a single 
cilium. They arc in incessant waving motion, so long as 
life persists in them. Their most common form of move- 
ment ig th^t pnr h cilium is suddenly bent unon itself, 
becomeq of cfrai^v>t^ and then more 

slowly straightens again, both movements, however, being 
extremely rapid and repeated about ten times every second. 
These two movements are of course antagonistic ; the 
bending drives the water or fluid in .which the cilium is 
placed in one direction, while the straightening drives 
it back again. Inasmuch, however, as the bending is 
much more rapid than the straightening, the force ex- 
pended on the water in the former movement is greater 
than in the latter. The total effect of the double move- 
ment therefore is to drive the fluid in the direction towards 
which the cilium is bent ; that is, of course, if the cell on 
W’hich the cilia are placed is fixed. If the cell be floating 
free, the effect is to drive or row the cell backwards ; for 
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their movements may continue even for some time after 
the epithelial cell, with which they are connected, is 
detached from the body. And not only do the move- 
ments of the cilia thus go on independently of the rest of 
the body, but they cannot be controlled by the action of the 
nervous system. Each cilium seems to be composed of 
contractile substance, and the cause of its movement would 
appear to be the alternate contraction and relaxation of its 
opposite sides along its whole length or at its base only ; 
but why these alternations take place is unknown. 

Although no other part of the body has any control 
over the cilia, and though, so far as we know, they have 
no direct communication with one another, yet their action 
is directed towards a common end—the cilia, which cover 
extensive surfaces, all working in such a manner as to 
sweep whatever lies upon that surface in one and the same 
direction. Thus, the cilia which are developed upon the 
epithelial cells, which line the greater part of the nasal 
cavities and the trachea, with its ramifications, tend to 
drive the mucus in which they work, outwards. 

In addition to the air-passages, cilia are founfi, in the 
human body, i n the ventricles of thp bminj and in one or 
two other localities ; but the part which they play in man 
is insignificant in comparison with their function in the 
lower animals, amo ng many of which they become th e 
chi ef organs of locom otion. 

^Muscles (L,essoh I. § 13) are accumulations of fibres, 
each fibre having a definite structure which is different in 
the striated and unstriated kinds (see Lesson XIII.). 
These fibres are bound up by fibious (or connective) 
tissue with blood-vessels, &c. into small bundles ; and 
these bundles are again similarly bound up together in 
various ways so as 1,0 form muscles of various shapes and 
sizes. Every fibre has the power, under certain condi- 
tions, of shortening in length, while it increases its other 
dimensions, so that the absolute volume of the fibre 
remains unchanged. Th is power is called muscu lar 
co ntractil ity : and whenever, in virtue ot this power, a 
muscular fibre contracts^ it tends to bring its two ends, 
with whatever may be fastened to them, together. 

The condition which ordinarily determines the con- 
traction of a muscular fibre is a change of state in a 
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nerve fibre, which is in close anatomical connection with 
the muscular fibre. The nerve fibre is a 

fibre , because, by its influence on a muscle, it 
becomes the indirect means of producing motion (Lesson 
Kl. § 6 .). 

Muscle is a highly elastic substance. It contains a 
arge amount of water (about as much as the blood), 
ind during life has a clear and semi-transparent aspect. 

When subjected to pressure in the perfectly fresh state, 
md after due precautions have been taken to remove all 
he contained blood, striated muscle (Lesson XII. § 15) 
de lds a %id which undertroes spontan eous coagulation at 
)rdinary temperatures. At a longer or shorter time after 
leath this coagulation takes place within the muscles 
liemselves. They become more or less opaque, and, 
osing their previous elasticity, set into hard rigid masses, 
^rhich retain the form which they possess when the coagu- 
ation commences. * Hence the limbs become fixed in the 
josition in which death found them, and the body passes 
nto the condition o f what is termed the “death-stiffening .” 

After the lapse of a certain time the coagulated matter 
iquefies, and the muscles pass into a loose and flaccid 
ondition,* which marks the commencement of putrefaction. 

It has been observed that the sooner rigor mortis sets 
1, the sooner it is over ; and the later it commences, the 
>nger it lasts. The greater the amount of muscular 
xertion and consequent exhaustion before death, the 
ooner rigor mortis sets in. 

Ri^or mortis evidently presents gnmf* analngriot^ lyjth the 
o agulation of the bloody and the substance which thus 
oji^lates within the fibre {myosin or muscle-c lot as it is 
Dmetimes called) is in manv^Terogets not unlike fib rin, 
t forms at least the greater part of the substance which 
lay be extracted from muscle by dilute acids, ^nd is 
ailed syntonin (see Lesson VI. f 4). Besides myosin, 
lusc le contains other yarieties o f prntMA about 

hich we at present know little ; a variable quantity of 
It ; certain t oorganic saline phosphates and 

otash being, as is tne case in the red blood-co^uscles, 

I excess ; a large number of substances existing in 
nail quantities, and often classed together as extrac- 
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lives.’^ Some of these extractives contain nitrogen ; the 
most impo rtant nf thig a Crystalline body 

which is supposed to be the chief form in which nitrogenous 
w'aste matter leaves the muscle on its way to become urea. 

The other class of extractives contains bodies free from 
nitrogen. Perhaps the most important of these is lacti c 
acid^ which seems always to be formed when a muscle 
contracts or when it enters into rigor mortis. For it is 
a curious fact that a muscle when at rest has a neutral or 
alkaline reaction as shown by testing it with litmus, but 
becomes acid when it has been contracting for some time 
or become rigid by death. 

Most muscles are of a deep, red colour ; this is due in 
pait to the blood remaining in their vessels ; but only in 
part, for each fibre (into which no capillary enters) has 
a reddish colour of its own, like a blood-corpuscle but 
fainter. And U prob ably due to the fibre 

possessing a small quantity of that same haemogl obin in 
which the blood-corpuscles are so rich. 

Muscles may be conveniently divided into two groups, 
according to the manq^rln which the ends of their fibres 
are fastened ; into muscles not attached to solid levers., 
and muscles attached to solid levers. 

5. Mmcles not attached to solid levers . — Under this 
head come the muscles which are appropriately called 
hollow muscles, inasmuch as they enclose a cavity or 
surround a space ; and their contraction lessens the 
capacity of that cavity, or the extent of that space. 

The muscular fibres of the heau, of the blood-vessels, 
of the lymphatic vessels, of the alimentary canal, of the 
urinary bladder, of the ducts of the glands, of the iris of 
the eye, are so arranged as to form hollow muscles. 

In the heart the mu scular fibres are of the striated kin d, 
and their disposition is exceedingly complek. 1 tie cavities 
which they enclose are those of tne auricles and ventricles ; 
and, as we have seen, the fibres, when they contract, do so 
suddenly and together. 

The iris of the eye is like a curtain, in the middle of 
which is a circular hole. The muscular fibres are of the 
sm ooth or unstriated kind (see Lesson XII.), and they 
are disposea in two sets : ^ne set radiating from the edges 
of the hole to the circumference of the curtain ; and the 
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other set arranged in circles, concentrically with the aper- 
ture. The muscular fibres of each set contract suddenly 
and together, the radiating fibres necessarily enlarging the 
hole, the circular fibres diminishing it. 

In the alimPT^tpry canni the mus^ciilar fibres are alsaj)f 
the iiaataatfid-kind, and they are disposed in two layers ; 
one set of fibres being arranged parallel with the length of 
the intestines, while the others are disposed circularly, or 
at right angles to the former. 

As has been stated above (Lesson VI. § 22), the contrac- 
tion of these muscular fibres is successive ; that is to say, 
all the muscular fibres, in a given length of the intestines, 
do not contract at once, but those at one end contract first, 
and the others follow them until the whole series have 
contracted. As the order of contraction is, naturally, 
always the same, from the upper towards the lower end, 
the effect of this peristaltic contraction is, as we have seen, 
to force any matter contained in the alimentary canal, from 
its upper towards its lower extremity. The muscles of 
the walls of the ducts of the glands have a substantially 
similar *arrangement. In these cases the contraction oL 
each fibre is less sudden and lasts longer than in the 
case of the heart. 

6. Muscle attached to definite levers , — The great ma- 
jority of the muscles in the body arc attached to distinct 
levers, formed by the bones, the minute structure of which 
is explained in Lesson XII. §11, In such bones as 
are ordinarily employed as levers, the osseous tissue is 
arranged in the form of a shaft (Fig. 47, b\ formed of a 
very dense and compact osseous matter, but often contain- 
ing a great central cavity {b) which is filled with a very 
delicate vascular and fibrous tissue loaded with fat called 
marrow. Towards the two ends of the bone, the compact 
matter of the shafe thins out, and is replaced by a much 
thicker but looser sponge-work of bony plates and fibres, 
which is termed the cancellous tissue of the bone. The 
surface even of this part, however, is still formed by a thin 
sheet of denser bone. 

At least one end of each of these bony levers is fashioned 
into a smooth, articular surface, covered with cartilage, 
which enables the relatively fixed end of the bone to play 
upon the corresponding surface of some other bone with 
M 
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which it is said to be articulated (see § n), or, contrariwise, 
allows that other bone to move upon it. 
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It is one or other of these extremities which plays the 
part of fulcrum when the bone is in use as a lever. 

Thus, in the accompanying figure (Fig. 48) of the bones 
of the upper extremity, with the attachments of the d/ceps 
muscle to the shoulder-blade and to one of the tw^o bones 
of the fore-arm called the radius^ P indicates the point of 
action of the power (the contracting muscle) upfjn the 
radius. 
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The two tendons by which this muscle is attached to the scapula arc seen 
at a. P indicates the attachment of the muscle to the radius, and hence 
the point of action of the power ; F, the fulcrum, the lower end of the 
humerus on which the upper end of the radius (together with the ulna) 
moves : \V, the weight (of the hand;. 

Hut to understand the action of the bones, as levers, 
properly, it is necessary to possess a knowledge of the 
different kinds of levers, and be abjc to refer the various 
combinations of the bones to their appropriate lc\'cr- 
classcs. 

A lever is a rigid bar, one part of which is absolutely or 
relatively fixed, while the rest is free to moA c. Some one 
point of the moveable part of the lever is set in motion 
by a force, in order to communicate more or less of that 
motion to another point of the moveable part, which pre- 
sents a resistance to motion in the shape of a weight or 
other obstacle. 


M 2 
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Three kinds of levers are enumerated by mechanicians, 
the definition of each kind depending upon the relative 
positions of the point of support, ox fulcrum; of the point 
which bears the resistance^ weight., or other obstacle to be 
overcome by the force ; and of the point to which the 
force, or power employed to overcome the obstacle, is 
applied. , , , 

If the fulcrum be placed between the power and the 
weight, so that, when the power sets the lever in motion, 
the weight and the power describe arcs, the concavities of 
which are turned towards one another, the lever is said to 
be of the first order. (Fig. 49, I.) 



1 


. 

\ 
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Fit. 49. 


I’he upper three figures represent the three kinds of levers ; the lower, 
the foot, when it takes the character of each kind. — W, weight or resist- 
ance ; F, fulcrum ; P, power. 


If the fulcrum be at one end, and the weight be between 
it and the power, so that weight and power describe con- 
centric arcs, the weight moving through the less space 
when the lever moves, the lever is said to be of the second 
order. (Fig. 49, II,) 

And if, the fulcrum being still at one end, the power be 
between the weight and it, so that, as in the fonner case, 
the power and weight describe concentric arcs, but the 
power moves through the less space, the lever is of the 
third order. (Fig. 49, III.) 

7. In the human body, the following parts present ex- 
amples of levers of the first order. 
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[a) The skull in its movements upon the atlas, as ////- 
crum, 

ip) The pelvis in its movements upon the heads of the 
thigh-bones, as fulcrum. 

(c) The foot, when it is raised, and the toe tapped on the 
ground, the ankle-joint being fulcrum. (Fig. 49, I.) 

The positions of the weight and of power are not given 
in either of these cases, because they are reversed accord- 
ing to circumstances. Thus, when the face is being 
depressed, the power is applied in front, and the weight 
to the back part, of the skull ; but when the face is being 
raised, the power is behind and the weight in front. The 
like is true of the pelvis, according as the body is bent 
forward, or backward, upon the legs. Finally, when the 
toes, in the action of tapping, strike the ground, the power 
is at the heel, and the resistance in the front of the foot. 
But, when the toes are raised to repeat the act, the power 
is in front, and the weight, or resistance, is at the heel, 
being, in fact, the inertia and elasticity of the muscles and 
other parts of the back of the leg. 

Butf in all these cases, the lever remains one of the first 
class, because the fulcrum, or fixed point on which the 
lever turns, remains between the power and the weight, or 
resistance. 

8. The following arc three examples of levers of the 
second order 

(a) The thigh-bone of the leg which is bent up towards 
the body and not used, in the action of hopping. 

For, in this case, the fulcrum is at the hip-joint. The 
power (which may be assumed to be furnished by the thick 
muscle ^ of the front of the thigh) acts upon the knee-cap *, 
and the position of the weight is represented by that of the 
centre of gravity of the thigh and leg, which will lie some- 
where between the end of the knee and the hip. 

(fi) A rib when depressed by the rcclt/s muscle ® of the 
abdomen, in expiration. 

Here the fulcnim lies where the rib is articulated with 

I This muscle, called rectus^ is attached above to the haunch*bone snd 
below to the knee-cap (Fig. 2, 2, p. 12). The latter bone is connected by a 
stro^Iigament with the tibia. 

^ 3 This muscle lies in the front abdominal wall on each side of the middle 
line. It is attached to the sternum above and to the front of the pelvis 
below (Fig. 2, 3). 
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the sjpine ; the power is at the sternum— virtually th<; 
opposite end of the rib ; and the resistance to be over 
come lies between the two. 

(r) The raising of the body upon the toes, in standing 
on tiptoe, and in the first stage of making a step forwards, 
(Fig. 49, II.) 

Here the fulcrum is the ground on which the toes rest j 
the power is applied by the muscles of the calf to the 
heel (Fig. 2, I.) ; the resistance is so much of the weight of 
the body as is borne by the ankle-ioint of the foot, which 
of course lies between the heel ana the toes. 

9, Three examples of levers of the third order are — 

{a) The spine, head, and pelvis, considered as a rigid 

bar, which has to be kept erect upon the hip-joints. 
(Fig. 2.) 

Here the fulcrum lies in the hip-joints ; the weight is at 
the centre of gravity of the head and trunk, high above the 
fulcrum ; the power is supplied by the extensor, or flexor, 
muscles of the thigh, and acts upon points comparatively 
close to the fulcrum. (Figs. 2, 2, and II.) 

if)) Hexion of the forearm upon the arm by 
muscle, when a weight is held in the hand. 

In this case, the weight being in the hand and the fuh 
crum at the elbow-joint, the power is applied at the point ol 
attachment of the tendon of the biceps, close to the latter. 
(Fig. 48.) 

(r) Extension of the leg on the thigh at the knee-joint. 

Here the fulcrum is the knee-joint ; the weight is at the 
centre of gravity of the leg and foot, somewhere between 
the knee and the foot ; the power is applied by the muscles 
in front of the thigh (Fig. 2, 2) through the ligament ol 
the knec-cap, or patella^ to the tibia, close to the knee- 
joint. 

10. In studying the' mechanism of the body, it is very 
important to recoUect that one and the same part of the 
body may represent each of the three kinds of levers, 
according to circumstances. Thus it has been seen that 
the foot may, under some circumstances, represent a lever 
of the first, in others, of the second order. But it may 
become a lever of the third order, as when one dances a 
weight resting upon the toes, up and down, by moving 
only the foot In this case, the fulcrum is at the ankle- 
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joint, the weight is at the toes, and the power is furnished 
by the extensor muscles at the front of the leg (Fig. 2, 1), 
which are inserted between the fulcrum and the weight. 
(Fig. 49, III.) 

11. It is very important that the levers of the body 
should not slip, or work unevenly, when their movements 
are extensive, and to this end they are connected together 
in such a manner as to form strong and definitely ar- 
ranged joints or articulations. 

Joints may be classified into imperfect and perfect. 

(rt) Imperfect joints are those in which the conjoined 
levers (bones or cartilages) present no smooth surfaces, 
capable of rotatory motion, to one another, but are con- 
nected by continuous cartilages, or ligaments, and have 
only so much mobility as is permitted by the flexibility of 
the joining substance. 

JCxamples of such joints as these are to be mot with in 
tlie vertebral column —the flat surfaces of the bodies of 
the vertebrm, being connected together by thick plates of 
very elastic fibro-cartilage, which confer upon the whole 
columt* considerable play and springiness, and yet prevent 
any great amount of motion between the several vertebrir, 
In the pelvis (sec Plate, Fig. VI.), the pubic bones arc united 
to each other in front, and the iliac l)ones to the sacrum 
behind, by fibrous or cartilaginous tissue, whicli allows of 
only a slight play, and so gives the pelvis a little more 
elasticity than it would have if it were all one bone. 

{b) In all perfect joints, the opposed bony surfaces which 
move upon one another are covered with cartilage, and 
between them is placed a sort of sac, which lines these 
cartilages, and, to a certain extent, forms the side walls 
of the joint ; and which, secreting a small quantity of 
viscid, lubricating fluid— the synovia — is called a syno- 
vial membrane. 

12. The opposed surfaces of these articular cartilages, 
as they are called, may be spher oidal, .cylindrical^ ^qr 
pulleyrshaped ; and the convexities of the one answer, 
more or less completely, to th&xoncavities-of the other. 

Sometimes, the two articular cartilages do not come 
directly into contact, but are separated by independent 
plates of cartilage, which are termed inter-artiailar. The 
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opposite faces of these inter-articular cartilages are fitted 
to receive the faces of the proper articular cartilages. 

While these co-adapted surfaces and synovial mem- 
branes jjrovide for the free mobility of the bones entering 
into a joint, the nature and extent of their motion is 



Fig. 50. — Section oh 'un- Hip Joint taken thuoiigii tuf AfEPA- 
miLUM OR Articular Ci p of the Pelvis and the Middle ok the 
Head and Neck of the Thigh-bone. 

L.T. Ligamentum teres, or lound ligament. The spaces marked with an 

interrupted line ( ) Represent the articular cartilages. The cavity 

of the synovial membrane is indicated by the dark line between these, and 
as is shown, extends along the neck of the femur beyond the limits of the 
cartilage. The peculiar shape of the pelvis causes the section to have the 
remarkable outline shown in the cut. This will be intelligible if compared 
with Fig. VI. in the Plate. 

defined, partly by the forms of the articular surfaces, and 
partly by the disposition of the ligaments^ or firm, fibrous 
cords which pass from one bone to the other. 

13. As respects the nature of the articular surfaces, 
joints may be what are called ball and socket joints^ when 
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the spheroidal surface furnished by one bone plays in a 
cup furnished by another. In this case the motion of the 
former bone may take place in any direction, but the extent 
of the motion depends upon the shape of the cup — being 
very great when the cup is shallow, and small in propor- 
tion as it is deep. The shoulder is an example of a ball 
and socket joint with a shallow cup ; the hip of such a 
joint with a deep cup (Fig. 50). ' 



Fig. 51.— Longitudinal and Vertical SteCTiON through Tim 
Elbow-joint. 

humerus ; Ul. ulna ; Tr. the triceps muscle which extends the arm ; 

Bi. the biceps muscle which ilexes it. 

14. Hinge-joints are single or double. In the former 
case, the nearly cylindrical head of ^ne bone fits into a 
corresponding socket of the other. In this form of hinge- 
joint the only motion possible is in the direction of a plane 
perpendicular to the axis of the cylinder, just as a door can 
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only be made to move round an axis passing through its 
hinges, The elbow is the best example of this joint in 
the human body, but the movement here is limited, because 
the olecranon^ or part of the ulna which rises up behind 
the humerus, prevents the arm being carried back behind 
the straight line ; the arm can thus be bent to, or straight- 
ened, but not bent back (Fig. 51). The knee and ankle 
present less perfect specimens of a single hinge-joint. 

A double hinge-joint is one in which the articular surface 
of each bone is concave in one direction, and convex in 
another, at right angles to the former. A man seated in 
a saddle is “ articulated ” with the saddle by such a joint. 
For the saddle is concave from before backwards, and 
convex from side to side, while the man presents to it the 
concavity of his legs astride, from side to side, and the 
convexity of his seat, from before backwards. 

The metacarpal bone of the thumb is articulated with 
the bone of the wrist, called irapeziumy by a double hinge- 
joint. 

15. A pivoi-joifit is one in which one bone furnishes 
an axis, or pivot, on which another turns ; or itsilf turns 
on its own axis, resting on another bone. A remarkable 
example of the former arrangement is afforded by the atlas 
and axisy or two uppermost vertebraj of the neck (F'ig. 52).. 
The axis possesses a vertical peg, the so-called odontoui 
process (4, and at the btisc of the peg are two, obliquely 
placed, articular surfaces {al) The atlas is a ring-like bone, 
with a massiv'e thickening on each side. The inner side 
of the front of the ring plays round the neck of the odon- 
toid peg, and the under surfaces of the lateral masses glide 
over the articular faces on each side of the base of the peg. 
A strong ligament passes between the inner sides of the 
tw'o lateral masses of the atlas, and keeps the hinder side 
of the neck of the o*dontoid peg in its place (Fig. 52, A). 
By this arrangement, the atlas is enabled to rotate through 
a considerable angle either way upon the axis, without any 
danger of falling forwards or backwards — accidents which 
would immediately destroy life by crushing the spinal 
marrow, , 

The lateral masses of the atlas have, on their upper 
faces, concavities (Fig. 52, A, a) into which the two convex, 
occipital condyles of the skull fit, and in which they play 
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upward and downward. Thus the nodding of the head 
is effected by the movement of the skull upon the atlas ; 
while, in turning the head from side to side, the skull does 
not move upon the atlas, but the atlas slides round the 
odontoid peg of the axis vertebra. 



Fuj 57. 

A The Allas viewed from above: <r, iippei articular sm faces of Its 
lateral masses for the condyles of the skull , the pc" of the axis \eilehra 
K. Side view of the axis vertehia ; ir, artuular surface for the latcial mass 
of the atlas , peg or odontoid piocess. 

The s^ond kind of pivot-joint is seen in the forearm. 
If the elbow and forearm, as far as the wrist, arc made to 
lest upon a table, and the elbow is kept firmly fixed, the 
hand can nevertheless be freely rotated so that either the 
palm, or the back, is turned directly upwards. When the 
palm is turned upwards, the attitucle is called supination 
53i A) ; when the pro nation (Fit^. 53, 15 ). 

The forearm is composed of two bones ; one, the ulna, 
which articulates with the humerus at the elbow by the 
hinge-joint already described, in such a manner tjiat it can 
move only in flexion and extension (see § 17), and has no 
power of rotation. Hence, when the elbow and wrist are 
rested on a table, this bone remains unmoved. 

But the other bone of the forearm, 'the radius, has its 
small upper end shaped like a very shallow cup with thick 
edges. The hollow of the cup articulates with a sphe- 
roidal surface furnished by the humerus ; the lip of the 
cup, with a concave depression on the side of the ulna. 

The large lower end of the radius bears the hand, and 
has, on the side next the ulna, a concave surface, which- 
articulates with the convex side of the small lower end of 
that bone. 
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Thus the upper end of the radius turns on the double 
surface, furnished to it by the pivot-like ball of the humerus, 
and the partial cup of the ulna : while the lower end of the 
radius can rotate round the surface furnished to it by the 
lower end of the ulna. 

In supiftatioH^Xh^ radius lies parallel with the ulna, with 
its lower end to the outer side of the ulna (Fig. 53, A). In 
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Fig. 53. 

The bones of the right forearm in supination (A) and pronation (B). 
H, humerus ; R. radius ; U. ulna. 


pronation^ it is made to turn on its own axis above, and 
round the ulna below, until its lower half crosses the ulna, 
and its lower end lies on the inner side of the ulna (Fig. 
S3, B). 

16. The ligaments which keep the mobile surfaces of 
bones together are, in the case of ball and socket joints, 
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strong fibrous capsules which surround the joint on all 
sides. In hinge-joints, on the other hand, the ligamentous 
{issue is chiefly accumulated, in the form of lateral liga- 
ments., at the sides of the joints. In some cases ligaments 
are placed within the joints, as in the knee, where the 
bundles of fibres which cross obliquely between the femur 
and the tibia are called crucial ligaments ; or, as in the 
hip, where the round ligament passes from the bottom of 
the socket or acetabulum of the pelvis to the ball furnished 
by the head of the femur (Fig. 50). 

Again, two ligaments pass from the apex of the odon- 
toid peg to either side of the margins of the occipital 
foramen, t.e, the large hole in the base of the skull, through 
which the spinal cord passes to join the brain ; these, from 
their function in helping to stop excessive rotation of the 
skull, are called check ligaments (Fig. 54, a). 



The vertebral column in the upper pa*t of tlic neck laid open, to show 
the check ligaments of the axis ; h, the broad ligament which extend •> 
from the front margin of the occipital foramen along the hinder faces of 
the bodies of the vertebrae ; it is cut through, and the cut ends turned 
lack to show, c, the social ligament which connects the point of the “ odon- 
toid ** peg with the front margin of the occipital foramen ; I. the atlas , 
//. the axis. 


In one joint of the body, the hip, the socket or accia^ 
bulum (Fig. 50) fits so closely to the head of the femur, and 
the caj^uhir ligament so completely closes its cavity on 
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all sides, that the pressure of the air must be reckoned 
among the causes which prevent dislocation. This has 
deen proved experimentally by boring a hole through the 
floor of the acetabulum, so as to admit air into its cavity, 
when the thigh-bone at once falls as far as the round and 
capsular ligaments will permit it to do, showing that it 
was previously pushed close up by the pressure of the 
external air. 

17. The different kinds of movement which the levers 
thus connected are capable of performing, arc called 
flexion and extensions abduction and adduction; rotation 
and circnmdnction, 

A limb is flexed^ when it is bent ; extended^ when it is 
straightened out. It is abducted^ when it is drawn away 
from the middle line ; adductedy when it is brought to the 
middle line. It is rotatedy when it is made to turn on its 
own axis ; circumductcdy w4icn it is made to describe a 
conical surface by rotation round an imaginary axis. 

No part of the body is capable of perfect rotation like 
a wheel, for the simple reason that such motion would 
necessarily tear all the vessels, nerves, muscles, &c. which 
unite it with other parts. 

18. Any two bones united by a joint may be moved 
one upon another in, at fewest, two different directions. 
In the case of a pure hinge-joint, these directions must be 
opposite and in the same plane ; but, in all other joints, 
the movements may be in several directions and in 
various planes. 

In the case of a pure hinge-joint, the two practicable 
movements— viz. flexion and extension — may be effected 
by means of two muscles, one for either movement, and 
running from one bone to the other, but on opposite sides 
of the joint. When either of these muscles contracts, it 
will pull its attached ends together, and bend or straighten, 
as the case may be, the joint towards the side on which 
it is placed. Thus the biceps muscle is attached, at 
one end, to the shoulder blade, while, at the other end, 
its tendon passes in front of the elbow-joint to the radius 
(Figs. 48 and 51) : when this muscle contracts, therefore, it 
bends, or flexes, the foreann on the arm. At the back of 
the joint there is the triceps (7r Fig. 51) ; when this con- 
tracts, it straightens, or extends, the forearm on the arm. 
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In the other extreme form of articulation — the ball and 
i.ocket joint —movement in any number of planes may be 
('ffectea, by attaching muscles in corresponding number 
and direction, on the one hand, to the bone which affords 
the socket, and on the other to that which furnishes the 
iieacl. Circumduction will be eftbeted by the combined 
and successive contraction of these muscles. 

19. It usually happens that the bone to which one end 
of a muscle is attached is absolutely or relatively sta- 
tionary, while that to which the other is fixed is moveable. 
In this case, the attachment to the stationary bone is 
termed the origin^ that to the moveable bone the iuserUon^ 
of the muscle. 

The fibres of muscles are sometimes fixed directly into 
the parts which serve as their origins and insertions : but, 
more commonly, strong cords or bands of fibrous tissue, 
f:alled tendons^ arc interposed between the muscle proper 
and its place of origin or insertion. When the tendons 
play over hard surfaces, it is usual for them to be separated 
from th^se surfaces by sacs containing fluid, which arc 
called bursen; or even to be invested by synovial sheaths, 
quite covered for some distance by a synovial bag 
forming a double sheath very much in the same way that 
the bag of the pleura covers the lung and the chest wall. 

Usually, the direction of the axis of a muscle is that of 
a straight line joining its origin and its insertion. But in 
some muscles, as the superior oblique muscle of the eye, 
the tendon passes over a pulley formed by ligament, and 
completely changes its direction before reaching its inser- 
tion. (See Lesson IX.) 

Again, there arc muscles which arc fleshy at each end, 
and have a tendon in the middle. Such muscles arc called 
di((ast)^y or two-bellied. In the ciiHous muscle which 
pulls down the lower jaw, and specially receives this name 
of digastric,^ the middle tendon runs through a pulley 
connected with the hyoid bone ; and the muscle, which 
passes downwards and forwards from the skull to this 
pulley, after traversing it, runs upwards and forwards, to 
the lower jaw (Fig. 55). 

20. We may now pass from the consideration of the 
mechanism of mere motion to that of locomotion. 

When a man who is standing erect on both feet pro- 
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ceeds to beginning with the right leg, the body is 
inclined so as to throw the centre of gravity forward ; 
and, the right foot being raised, the right leg is advance 
for the length of a step, and the foot is put down again. 
In the meanwhile, the left heel is raised, but the toes of 
the left foot have not left the ground when the right foot 
has reached it, so that there is no moment at which both 



Fig 55. — Thk Course of ihij. Digastric Mlsclj^. 

D, ils posterior belly ; D', its anterior belly ; between the two is the tendon 
passing through its pulley connected with Jfy, the hyoid bone. 

feet are off the ground. For an instant, the legs form 
two sides of an equilateral triangle, and the centre of the 
body is consequently lower than it was when the legs 
were parallel and close together. 

The left foot, however, has not been merely dragged 
away from its first position, but the muscles of the calf, 
having come into play, act upon the foot as a lever of the 
second order, and thrust the body, the weight of which 
rests largely on the left astragalus, upwards, forwards, and 
to the right side. The momentum thus communicated to 
‘ the body causes it, with the whole right leg, to describe an 
arc over the right astragalus, on which that leg rests 
below. The centre of the body consequently rises to its 
former height as the right leg becomes vertical, and 
descends again as the right leg, in its turn, inclines 
fonvard. 

When the left foot has left the ground, the body is 
supported on the right leg, and is well in advance of the 
left foot j so that, without any further muscular exertion, 
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the left foot swings forward like a pendulum, and is carried 
by its own momentum beyond the right foot, to the 
position in which it completes the second step. 

When the intervals of the steps arc so timed that each 
swinging leg comes forward into position for a new step 
without any exertion on the part of the walker, walking 
is effected with the greatest possible economy of force. 
And, as the swinging leg is a true pendulum, — the lime -of 
vibration of which depends, other things being alike, upon 
its length (short pendulums vibrating more quickly than 
long ones), — it follows that, on the average, the natural 
step of short-legged people is quicker than that of long- 
legged ones. 

In runnings there is a period when both, legs are off the 
ground. The legs are advanced by muscular contraction, 
and the lever action of each foot is swift and violeat. 
Indeed, the action of each leg resembles, in violent 
running, that which, when both legs act together, consti- 
stute a jumpy the sudden extension of the legs adding 
to the impetus, which, in slow walking, is gi^’en only by 
the feet, 

31 , Perhaps the most singular motor apparatus in the 
body is the larynx^ by the agency of which voice is 
produced. 

The essential conditions of the production of the human ' 
voice are i — 

a. The existence of the so-called vocal chords, 

b. The parallelism of the edges of these chords, without 
which they will not vibrate in such a manner as to give 
out sound. 

c. A certain degree of tightness of the vocal chords, 

without which they will not vibrate quickly enough to 
produce sound. " 

d. The passage of a current of air between the parallel 
edges of the vocal chords of sufficient power to set the 
chords vibrating. 

22. The larynx is a short tubular box opening above 
tnto the bottom of t he ohanTix and below into the top of 
thfijxachea. Its framework is supplied by certain cartT^ 
tages more or less moveable on each other, and these are 
connected together by joints, membranes and muscles. 
Across the middle of the larynx is a transverse partition, 

N 
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formed by two folds of the lining mucous membrane, 
stretching from either side, but not quite meeting in the 
middle line. They thus leave, in the middle line, a chink 
or slit, running from the front to the back, called the 
glottis. The two edges of this slit are not round and 
flabby, but sharp and, so to speak, clean cut ; they arc 
al«o strengthened by a quantity of elastic tissue, the fibres 
of which are disposed lengthways in them. These sharp 



Fic. 56. 

Diagram of the larynx, the thyicid cartilage (TVjt.) being supposed to be 
transparent, and allowing the right arytenoid cartilage iA^'\ vocal chords 
( V.) and thyro- arytenoid muscle {ThA.), the upper part of the cricoid carti- 
lage’ (Cr), and the attachment of the epiglottis (Ep ), to be seen. C.th. 
the right crico-thyroid muscle: Tr the trachea ; Hy. the hyoid bone. 

free edges of the glottis are the so-called vocal chords or 
vpcal ligaments. 

23. The thyroid cartilage (Fig. 56, 7 %.) is a broad plate 
of gristle bent upon itself into a V shape, and so disposed 
that the point of the V is turned forwards, and constitutes 
what is commonly called Adam’s apple.” Above, the 
thyroid cartilage is attached by ligament and membrane 
to the hyoid bone (Fig. 56, Hy^. Below and behind, its 
broad sides are produced into little elongations or horns, 
which are articulated by ligaments with the outside of a 
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great ring of cartilage, the cricoid (Fig, 56, Cr.), which 
forms, as it were, the top of the windpipe. 

The a^icoid ring is much higher behind than in front, 
and a gap, filled up by membrane only, is left between its 



Fig. 57 ~A Vertical and Tr^nsversd Si ction throi cm the Laryn^x, 

THE HINDER H M.K OF WHICH IS REMOVLU. 

EJ>, Epiglottis; 77/. thyroid cartilage; /r, cavities called the vent rules of 
larynx above the vocal ligaments (K), x the nght thyro-arytenoid 
muscle cut across ; Cr. the cricoid cartilage. 

upper edge and the lower edge of the front part of the 
thyroid, when the latter is horizontal Consequently, the 
thyroid cartilage, turning upon the articulations of its 
horns with the hinder part of the cricoid, as upon hinges, 
can be anoved up and down through the space occupied by 
this membrane. When it moves downwards, the distance 
lietween the front part of the thyroid cartilage and the 
back of the cricoid is necessarily increased ; and when it 
moves back again to the horizontal position, diminished. 
There is, on each side, a large muscle, the crico-thyiyidy 
which passes from the outer side of the cricoid cartilage 
N 2 



i8o ELEMENTARY PHYSIOLOGY, [less. 

obliquely upwards and backwards to the thyroid, and 
pulls the latter down (Fig. 56, C,th), 

34. Perched side by side, upon the upper edge of the 
back part of the cricoid cartilage are two small irregularly- 
shaped but, rnii|:rlilY rartilafrps^ the 

ar ytenoid cartilag es^ ("Fig. 58, Ary), Each of these is 
articulated by its base with the cricoid cartilage by means 
of a shallow joint which permits of very varied movements, 



Fig. 58.— The Parts surrounding the Glottis partially disseoted 

AND VIEWED FROM ABOVE 

I'h, The thyroid cartilage; Cr. the cricoid cartilage ; V. the edges of the 
vocal ligaments bounding the glottis; Ary. the arytenoid cartilages; 
Th,A. thypo-arytenoid ; C.a.i. lateral crico-arytenoid : C.ap. posterior 
crico-arytenoid ; Arp. posterior arytenoid muscles. 


and especially allows the front portions of the two arytenoid 
cartilages to approach, or to recede from, each other. 

1 It is to the fore part of one of these arytenoid cartilages 
that the hinder end of each of the two vocal ligaments is 
fastened ; and they stretch from these points horizontally 
across the cavity of the larynx, to be attached, close to- 
gether, in the re-entering angle of the thyroid cartilage 
rather lower than half-way between its top and bottom. 

Now when the adenoid cartilages diverge, as they 
when the larynx is in a state of rest, it is evident that the 
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aperture of the glottis will be V-shaped, the point of the V 
being forwards, and the base behind. 

For, in front, or in the angle of the thyroid, the two 
\ ocal ligaments are fastened permanently close together, 
whereas, behind, their extremities will be separated as far 
as the arytenoids, to which they are attached, are separated 



Fi(. 5i> 

I View of the humnn lanuv fioni aho^e as actually seen by tlie aid of the 
instrument called the laryngoscope: A. in the condition Mhcn voice is 
being produced ; B, at rest, ^^hen no \oicc is produced, 
r Epiglottis (foreshortened), 
t V. J ne vocal chords. 

The .so-called false vocal chords, folds of mucous membrane lying 
above the real vocal chords. 
n Elevation caused by the arytenoid cartilages. 

s.w. Elevations caused by small cartilages conug:ted with the arytenoids. 
i Root of the tongue. 

II. Diagram of the same. 

from each other. Under these circumstances a current 
of air passing through the glottis produces no sound, the 
parallelism of the vocal chords being wanting ; whence it 
is that, ordinarily, expiration and inspiration take place 
quietly. Passing from one arytenoid cartilage to the 
other, at their posterior surfaces are certain muscles 
called the posterior afytenoid (Fig. 58, Ar.p,), There are 
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iilbo two sets of muscles connecting each arytenoid with 
the cricoid, and called from their positions respectively 
the posterior and lateral crica-arytenoid (Fig. 58, C,a,p,^ 
Ca.l,), By the more or less separate or combined action 
of these muscles, the arytenoid cartilages and, conse- 
(picntly, the hinder ends of the vocal chords attached to 
them, may be made to approach or recede from each other, 
and thus the vocal chords rendered parallel or the reverse. 

We have seen that the crico>thyr oid muscle pulls J hc 
tl^Tpitl. cartilage down, and thus increases the distance 
between the ffo'ht of the thyroid and the back of the 
cricoid, on which the arytenoids arc seated. This move- 
ment, the arytenoids being fixed, must tend to pull out the 
vocal chords lengthways, or in other words to tighten them. 

Running from the re-entering angle in the front part 
of the thyroid, backward, to the arytenoids, alongside the 
vocal chords (and indeed imbedded in the transverse folds, 
of which the chords are the free edges) are two strong 
muscles, one on each side (Fig. 58, 7 n,A,)y called thyro- 
arytenoid, The effect of the contraction of these muscles 
is to pull up the thyroid cartilage after it has bben de- 
pressed by the crico-thyroid muscles, and consequently to 
slacken the vocal chords. 

Thus the parallelism (Ji) of the vocal chords is deter- 
mined chiefly by the relative distance from each other of 
the arytenoid cartilages ; the tension (y) of the vocal cords 
is determined chiefly by the upward or downward move- 
ment of the thyroid cartilage ; and both these conditions 
are dependent on the action of certain muscles. 

The current of air {d) whose passage sets the chords 
vibrating is supplied by the movements of expiration, 
which, when the chords arc sufficiently parallel and tense, 
produce that musical note which constitutes the voice, but 
otherwise give rise to no audible sound at all. 

25. Other things being alike, the musical note will be 
low or high, according as the vocal chords are relaxed or 
tightened ; and this again depends upon the relative pre- 

< dominance of the contraction of the crico-thyroid and 
thyro-arytenoid muscles. For when the thyro-arytenoid 
muscles are fully contracted, the thyroid cartilage will be 
pulled up as far as it can go, and the vocal chords will be 
rendered relatively lax ; while, when the crico-thyroid 
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muscles arc fully contracted, the thyroid cartilage will be 
depressed as much as possible, and the vocal chords will 
be made more tense. 

The range of any voice depends upon the difference of 
tension \ynich can be given to the vocal chords, in these 
two positions of the thyroid cartilage. Accuracy of 
singing depends upon the precision with which the singer 
can voluntarily adjust the contractions of the thyro- 
arytenoid and crico thyroid muscles— so as to give his 



Fig. to. 

Diagram of a model illustrating the action of the levels and muscles of 
the larynx. The stand and vertical pillar represent the cricoid and arytenoid 
cartilages, while the rod moving on a pivot at r, takes the place of the 
ihyioid cartilage; ab is an elastic hand icprescnting the vocal ligament. 
Parallel with this runs a cord fastened at one end to the rod b r, and, at the 
other, passing over a pulley to the weight IJ. This represents the thyio- 
arytenoid muscle. A cord attached to tnc middle of h c, and passing over a 
second pulley to the weight A, represents the crico-thyroid muscle. It is 
obvious that when the bar {b c) is pulled down to the position c d, the clastic 
band {a b) is put on the stretch. 


vocal chords the exact tension at which their vibration 
will yield the notes required. 

The quality of a voice — treble, bass, tenor, &c. — on the 
other hand, depends upon the make of the particular 
larynx, the primitive length of its vocal chords, their 
elasticity, the amount of resonance of the surrounding 
parts, and so on. 

Thus, men have deeper notes than boys and women, 
because their larynxes are larger and their vocal chords 
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longer- "Whence, though equally, elastic, they vibrate less 
swiftly. 

26. ^ecch is voice modulated by the throat, tongue, and 
lips. Thus, voice may exist without speech ; and it is 
commonly said that speech may exist without voice, as in 
whispering. This is only true, however, if the title of voice 
be restricted to the sound produced by the vibration of the 
vocal chords ; for, in whispering, there is a sort of voice 
produced by the vibration of the muscular walls of the lips 
which thus replace the vocal chords. A whisper is, m 
fact, a very low whistle. 

The modulation of the voice into speech is effected by 
chang ing the form of rnv\ty nf mouth and n ose, 
by the action of the muscles which move the walls of 
those parts. 

Thus, if the pure voufol sounds — 

E (as in he), A (as in hay), A' (as in ah), 

O (as in or), O' (as in oh), 00 (as in cool), 

are pronounced successively, it will be found thSit they 
may be all formed out of the sound produced by a con- 
tinuous expiration, the mouth being kept open, but the 
form of its aperture, and rhe-^ extent to which the lips arc 
thrust out or drawn in so as to lengthen or shorten the 
distance of the orifice from the larynx, being changed for 
each vowel. It will be narrowest, with the lips most 
drawn back, in E, widest in A', and roundest, with the 
lips most protruded, in 00. 

Certain consonants also may be pronounced without 
interrupting the current of expired air, by modification of 
the form of the throat and mouth. 

Thus the aspirate*, H, is the result of a little extra ex- 
piratory force — a sort of incipient cough. S and Z, S/i 
and 7 (as in jugular = G soft, as in gentry), Th, L, R, F, 
V, may likewise all be produced by continuous currents of 
air forced through the mouth, the shape of the cavity of 
which is peculiarly modified by the tongue and lips. 

27. All the vocal sounds hitherto noted so far resemble 
one another, that their production does not involve the 
stoppage of the current of air which traverses either of the 
modulating passages. 
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But the bounds of M and N can only be formed by 
blocking the current of air which passes through the 
mouth, whil e free passage is left thro ugh Yov 

M, the mouth is shut by the lips ; for A', by the application 
of the tongue to the palate. 

28, The other consonantal sounds of the English 
liinguage are produced by shutting the passage through 
both nose and mouth ; and, as it were, forcing the expira- 
tory vocal current through the obstacle furnished by the 
latter, the character of which obstacle gives each consonant 
its peculiarity. Thus, in producing the consonants E 
and Py the mouth is shut by the lips, which are then forced 
open in this explosive manner. In 7 ’ and Dy the mouth 
passage is suddenly barred by the application of the point 
of the tongue to the teeth, or to the front part of the palate ; 
while in K and G (hard, as in s^o) the middle and back 
of the tongue are similarly forced against the back part of 
the palate. 

29. An artificial larynx may be constructed by properly 
adjusting clastic bands, which take the place of the vocal 
chords j-^nd, when a current of air is forced through these, 
due regulation of the tension of the bands will give rise to 
all the notes of the human voice. As each vowel and 
consonantal sound is produced by the modification of the 
length and form of the cavities, which lie over the natural 
larynx, so, by placing over the artificial larynx chambers 
to which any requisite shape can be given, the various 
letters may be sounded. It is by attending to these facts 
and principles that various speaking machines have been' 
constructed. 

.^ 9 : Although the tongue is credited with the respon- 
sibility of speech, as the ‘‘unruly member,” and undoubtedly 
takes a very important share in its 4>roduction, it is not 
absolutely indispensable. Hence, the apparently fabulous 
stories of people who have been enabled to speak, after 
their tongues had been cut out by the cruelty of a tyrant, 
or persecutor, may be quite true. 

Some years ago I had the opportunity of examining a 
person, whom I will call Mr. R., whose tongue had been 
removed as completely as a skilful surgeon could perfoan 
the operation. When the mouth was widely opened, the 
truncated face of the stump of the tongue, apparently 
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covered with new mucous membrane, was to be seen, 
occupying a position as far back as the level of the an- 
terior pillars of the fauces. The dorsum of the tongue 
was visible with difficulty ; but I believe I could discern 
some of the circuinvallatc papilheupon it. None of these 
were visible upon the amputated part of the tongue, which 
had been preserved in spirit; and which, so far as I could 
judge, was about 2\ inches long. 

When his mouth wss open, Mr. R. could advance his 
longue no further than the position in which I saw it; but 
he informed me that, when his mouth was shut, the stump 
of the tongue could be brought much more forward. 

Mr. R.'s conversation was perfectly intelligible ; and 
such words as think., the., cow, kill, were well and clearly 
pronounced. But tin became fin; X2ic\i,fack or pack; 
toll, pool; dog, ihogj dine, vine; dew, thezv; cat, catfj 
mad, madf; goose, gooth; big, pig, bich, pich, with a 
guttural ch. 

In fact, only the pronunciation of those letters the 
formation of which requires the use of the tongue was 
affected ; and, of these, only the two which involve the 
employment of its tip were absolutely beyond Mr. R.'s 
power. He converted all fs, and d'^s, into f^s,p^s, v'^s, or 
MV. Th was fairly given in all cases ; s and sh, I and r, 
with more or less of a lisp. Initial g's and Es were good ; 
but final were all more or less guttural. In the former 
case, the imperfect stoppage of the current of air by the 
root of the tongue was of no moment, as the sound ran on 
into that of the following vowel ; while, when the letter 
was terminal, the defect at once became apparent. 
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LESSON VI 11. 


SEX^A TIOXS AXD i>EXi>OKy ORCA.\S. 


1. The agent by which all the motor organs (except the 
cilia) described in the preceding Lesson are set at work, 
is muscular fibre. But, in the living body, muscular 
fibre is made to contract only by a change which takes 
place in the fftotor or efferent nerve., which is distributed lo 
it. This change again is effected only by the activity of 
the een/fal nervous organ, with which the motor nerve is 
connected. The central organ is thrown into activity 
immediately, or ultimately, only by the influence of 
changes which take place in the molecular condition of 
nerves, called sensory or afferent, which are connected, on 
the one hand, with the central organ, and, on the other 
hand, with some other part of the body. Finally, the 
alteration of the afferent nerve is itself produced only by 
changes m the condition of the part of the body with 
which it is connected ; which changes usually result from 
external impressions. 

2 . Thus the great majority (if not the whole) of the 
movements of the body and of its parts, are the effect of 
an influence (technically termed a stimulus or irritation) 
applied directly, or indirectly, to the ends of afferent 
nerves, and giving rise to a molecular change, which is 
propagated along their substance to the central nervous 
organ with which they are connected. The molecular 
activity of the afferent ner\'e communicates itself to the 
central organ, and is then transmitted along the motor 
nerves, which pass from the central organ to the muscles 
affected. And, when the disturbance in the molecular 
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condition of the efferent nerves reaches their extremities, 
it is communicated to the muscular fibres, and causes 
their particles to take up a new position, so that each fibre 
shortens and becomes thicker. 

3. Such a scries of molecular changes as that just 

described is called a action— the disturbance 

caused by the irritation being as it were reflected back, 
along the motor nerves, to the muscles. 

A reflex action, strictly so called, takes place without 
our knowing anything about it, and hundreds of such 
actions are going on continually in our bodies without our 
being aware of them. But it very frequently happens that 
we learn that something is going on, when a stimulus 
affects our afferent nerves, by having what we call a 
feeling or sensation. We class sensations along with 
emotions^ and volitions^ and thoughts^ under the common 
head of states of consciousness. But what consciousness 
is, we know not ; and how it is that anything so remark- 
able as a state of consciousness comes about as the result 
of irritating nervous tissue, is just as unaccountable as any 
other ultimate fact of nature. 

4. Sensations are of very various degrees of definiteness. 
Some arise within ourselves, we know not how or where, 
and remain vague and undefinable. Such are the sensa- 
tions of uncontfortablencssy or faintness, of fatigue, or of 
restlessness. We cannot assign any particular place to 
these sensations, which arc very probably the result of 
affections of the afferent nerves in general brought about 
by the state of the blood, or that of the tissues in which 
they are distributed. And however real these sensations 
may be, and howc\ er largely they enter into the sum of 
our pleasures and pains, they tell us absolutely nothing of 
the external world. , They arc not only diffuse, but they arc 
also subjective sensations. 

5. What is termed the muscular sense is less vaguely 
localized than the preceding, though its place is still inca- 
pable of being very accurately defined. This muscular 
sensation is the feeling of resistance which arises when 
any kind of obstacle is opposed to the movement of the 
body, or of any part of it ; and it is something 
quite different from the feeling of contact or even of 
pressure* 
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Lay one hand hat on its back upon a table, and rest a 
disc of cardboard a couple of inches in diameter upon the 
ends of the outstretched fingers ; the only result will be a 
sensation of contact — the pressure of so light a body being 
inappreciable. But put a two-pound weight upon the card- 
board, ahd the sensation of contact will be accompanied, 
or even obscured, by the very different feeling oipfrssure. 
Up to this moment the fingers and arm have rested upon 
the table ; but now let the hand be raised from the table, 
and another new feeling will make its appearance — that of 
resistance to effort. This feeling comes into existence 
with the exertion of the muscles which raise the arm, and 
is the consciousness of that exertion given to us by the 
muscular sense. 

Anyone who raises or carries a weight, knows well 
enough that he has this sensation ; but he may be greatly 
puzzled to say where he has it. Nevertheless, the sense 
itself is very delicate, and enables us to form tolerably 
accurate judgments of the relative intensity of resistances. 
Persons^who deal in articles sold by weight, are constantly 
enabled to form very precise estimates of the weight of 
such articles by balancing them in their hands ; and in 
this case, they depend in a great measure upon the mus- 
cular sense. 

6. In a third group of sensations, each feeling, as it 
arises, is assigned to a definite pait of the body, and is 
produced by a stimulus applied to that part of the body ; 
but the bodies, or forces, which arc competent to act as 
stimuli, are very various in character. Such are the sensa- 
tions of touchy which is restricted to the integument 
covering the surface, and to some portions of the mem- 
branes lining the internal cavities of the body ; and of 
taste and smelly which are similarly •confined to certain 
regions of the mucous membrane of the mouth and nasal 
cavities. 

Any portion of the body to which a sensation is thus 
restricted is called a sensory organ. 

And lastly, in a fourth group of sensations, each feeling 
requires for its production the application of a single kind 
of stimulus to a very specially modified part of the integu- 
ment. The latter serves as an intermediator between the 
physical agent of the sensation and the sensory nerve, 
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which is to convey to the brain the impulse necessary to 
awake in it that state of consciousness which we call the 
sensation. Such are the sensations of sight and hearing. 
The physical agents which can alone awaken these sensa- 
tions (under natural circumstances) are light and sound 
The modified parts of the integument, which alone are 
competent to intermediate between these agents and the 
nerves of sight and hearing, are the eye and the ear. 

7. In every sensory organ it is necessary to distinguish 
the terminal expansion of the afferent or sensory nerve, 
and the structures which intermediate between this ex- 
pansion and the physical agent which gives rise to the 
sensation. 

And in each group of special sensations there are cer- 
tain phenomena which arise out of the structure of the 
organ, and others which result from the operation of 
the central apparatus of the nervous system upon the 
materials supplied to ic by the sensory organ. 

8 . The sense of Touch (including that of heat and 
cold) is possessed, more or less acutely, by all parts of 
the free surface of the body, and by the walls of the 
mouth and nasal passages. 

Whatever part possesses this sense consists of a mem- 
brane (integumentary or mucous) composed of a deep 
layer made up of fibrous tissue, containing a capillary 
network and the ultimate terminations of the sensory 
ner\Ts ; and of a superficial layer consisting of epi- 
thelial or epidermic cells, among which are no vessels. 

Wherever the sense of touch is delicate, the deep layer 
is not a mere flat expansion, but is raised up into multi- 
tudes of small, close-set, conical elevations (see Fig. 32), 
which are called papillce. In the skin, the coat of epi- 
thelial or epidennic cells does not follow the contour of 
these papilla?, but dips down between them and forms a 
tolerably even coat over .them. Thus, the points of the 
papillae are much nearer the surface than the general 
plane of the deep layer whence these papillae proceed. 

Loops of vessels enter the papillae, and the fine ultimate 
terminations of the sensory nerve-fibres distributed to 
the skin terminate in them, but in what way has not 
been thoroughly made out. 
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In certain cases, the delicate fibrous sheath, or neurit 
lemma, of the nerve which enters the papilla, enlarges 
in the papilla into an oval swelling, which is called 
a tactile corpuscle (see Lesson XII.). These corpuscles 
are found in the papillae of those localities which arc 
endowed with a very delicate sense ot touch, as in the 
tips of the fingers, the point of the tongue, &c. 

9. It is obvious, from what has been said, that no 
direct contact takes place between a body which is 
touched and the sensory nerve. — a thicker or thinner layer 
of epithelium, or epidermis, being situated between the 
two. In fact, if this layer is removed, as when a 
surface of the skin has been blistered, contact with 
the raw surface gives rise to a sense of pain, not to 
one of touch properly so called. Thus, in touch, it 
is the epidermis, or epithelium, which is the intermediator 
between the nerve and the physical agent, the external 
pressure being transmitted through the horny cells to 
the subjacent ends of the nerves, and the kind of impulse 
thus transmitted must be modified by the thickness and 
character of the cellular layer, no less than by the forms 
and number of the papilla}. 

10. Certain very curious phenomena appertaining to 
the sense of touch, are probably due to these varying 
anatomical arrangements. Not only is tactile sensibility 
to a single impression much duller in some parts than 
in others — a circumstance which might be readily ac- 
counted for by the different thickness of the epidermic 
layer — but the power of distinguishing double simul- 
taneous impressions is very different. Thus, if the ends 
of a pair of compasses (which should be blunted with 
pointed pieces of cork) are separated by only one-tenth 
or one-twelfth of an inch, they .wiH be distinctly felt 
as two, if applied to the tips of the fingers ; whereas, 
if applied to the back of the hand in the same way, 
only one impression will be felt ; and, on the arm, 
they may be separated for a quarter of an inch, and 
still only one impression will be perceived. 

Accurate experiments have been made in different 
parts of the body, and it has been found that two points 
can be distinguished by the tongue, if only one-twenty- 
fourth of an inch apart ; by the tips of the fingers if 
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one-twelfth of an inch distant ; while they may be one 
inch distant on the cheek, and even three inches on 
the back, and still give rise to only one sensation. 

11. The feeling of warmth, or cold, is the result of 
an excitation of sensory nerves distributed to the skin, 
which are probably distinct from those which give rise 
to the sense of touch. And it would appear that the 
heat must be transmitted through the epidermic or epithe- 
lial layer, to give rise to this sensation ; for, just as touch- 
ing a naked nerve, or the trunk of a nerve, gives rise 
ohly to pain, so heating or cooling an exposed nerve, or 
the trunk of a nerve, gives rise not to a sensation of heat 
or cold, but simply to pain. 

Again, the sensation of heat, or cold, is relative rather 
than absolute. Suppose three basins be prepared, one 
filled with ice-cold water, one with water as not as can 
be borne, and the third with a mixture of the two. If 
the hand be put into the hot-water basin, and then 
transfeiTed to the mixture, the latter will feel coldj but 
if the hand be kept awhile in the ice-cold w?ter, and 
then transferred to the very same mixture, it will fed 
warm. 

Like the sense of touch, the sense of warmth varies 
in delicacy in different parts of the body. 

The cheeks are very sensitive, more so than the lips ; 
the palms of the hands are more sensitive to heat than 
their backs. Hence a washerwoman holds her flat-iron 
to her cheek to test the temperature, and one who is 
cold spreads the palms of his hands to the fire. 

12. The organ of the sense of Taste is the mucous 
membrane wfich covers the tongue, especially its back 
part, and the hinder part of the palate. Like that of 
the skin, the deep, or vascular, layer of the mucous 
membrane of the tongue is raised up into papillae, but 
these are large, separate, and have separate coats of 
epithelium. Towards the tip of the tongue they are 
for the most part elongated and pointed, and are called 
filiform; over the rest of the surface of the tongue, 
these are mixed with other larger papillae, with broad 
ends and narrow bases, called fungiform; but towards its 
root there are a number of large papillae, arranged in the 
figure of a V with its point backwards, each of wdiich 
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is like a fungiform papilla surrounded by a wall. These 
are the circumvallate papillae (Fig. 61, C.p.), The larger 
of these papilla have subordinate small opes upon their 
surfaces. They are very vascular, and they receive 
nervous filaments from two sources, the one the nerve 



Fig. 61. — ^Thr Mouiii widely oprnep to swow thf. Tongite and 
Palate. 

Uv. the uvula ; Tn. the tonsil between the anterior and posterior pillars of 
the fauces; C./. circumvallate papillae ; fungiform papillaj. The mi- 
nute filiform papillae cover the interspaces between these. On the right 
side the tongue is partially dissected to show the course of the filaments of 
the glossopharyngeal nerve, VIIL 

called glossophatyngeal^ the other the gustatory^ which is 
a branch of the fifth nerve. (See Lesson XI. § 18.) The 
latter chiefly supplies the front of the tongue, the former 
its back and the adjacent part of the palate : and there 
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is reason to believe that it is the latter region which 
is more especially the seat of the sense of taste. 

The great majority of the sensations we call taste, how- 
ever, are in reality complex sensations, into which smell 
and even touch largely enter. When the sense of smell 
is interfered with, as wnen the nose is held tightly pinched, 
it is very difftcult to distinguish the taste of various ob- 
jects. An onion, for instance, the eyes being shut, may 
then easily be confounded with an apple. 

13. The organ of the sense of Smell is the delicate 
mucous membrane which lines a part of the nasal cavities, 
and is distinguished from the rest of the mucous mem- 
brane of these cavities — firstly, by possessing no cilia ; 
secondly, by receiving its nervous supply from the olfac- 
tory, or first, pair of cerebral nerves, and not, like the rest 
of the mucous membrane, from the fifth pair. 

Each nostril leads into a spacious nasal chamber, sepa- 
rated, in the middle line, from its fellow of the other side, 
by a partition, or septum^ formed partly by cartilage and 
partly by bone, and continuous with that partition which 
separates the two nostrils one from the other. Beldw, each 
nasal chamber is separated from the cavitv of the mouth by 
a floor, the bony palate (Figs. 62 and 63) ; and when this 
bony palate comes to an end, the partition is continued 
down to the root of the tongue by a fleshy curtain, the 
soft palate, which has been already described. The soft 
palate and the root of the tongue together, constitute, under 
ordinary circumstances, a moveable partition between the 
mouth and the pharynx, and it will be observed that the 
opening of the larynx, the glottis^ lies behind the partition ; 
so that when the root of the tongue is applied close to the 
soft palate no passage of air can take place between the 
mouth and the pharynx. But in the Upper part of the 
pharynx above the partition are the two hinder openings 
of the nasal cavities (which are called the posterior nares) 
separated by the termination of the septum ; and through 
these wide openings the air passes, with great readiness, 
from the nostrils along the lower part of each nasal chamber 
to the glottis, or in the opposite direction. It is by means 
of the passages thus freely open to the air that we breathe, 
as we ordinarily do, with the mouth shut. 

Each nasal chamber rises, as a high vault, far above the 



Fic. 6a. — Vertical Longitudinal Sections op the Nasal Cavity. 
'he up 


nerve and its branches ; K, branches of the fifth nerve ; Pa. the palate, 
which separates the nasal cavity from that of the mouth ; S. T. the superior 
turbinal bone ; M. T. the middle turbinal : /. T the inferior turbinal. The 
letter I is placed in the cerebral cavity ; and the partition on which the 
olfactory lobe rests, and through which the filaments of the olfactory nerves 
pass, is the cribriform plate. 
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level of the arch of the posterior nares — in fact, about as 
high as the depression of the root of the nose. The upper- 
most and front part of its roof, between the eyes, is formed 
by a delicate horizontal plate of bone, perforated like a 
sieve by a great many small holes, and thence called the 
cribriform plate (Fig. 63, CV*.). It is this plate (with the 
membranous structures which line its two faces) alone 
which, in this region, separates the cavity of the nose from 
that which contains the brain. The olfactory lobes which 
are directly connected with, and form indeed a part of, the 
brain, enlarge at their ends, and their broad extremities 
rest upon the upper side of the cribriform plate ; sending 
immense numbers of delicate filaments, the olfactoi^ nerves, 
through it to the olfactory mucous membrane (Fig. 62). 

On each wall of the septum this mucous membrane 
forms a flat expansion, but on the side walls of each nasal 
cavity it follows the elevations and depressions of the 
inner surfaces of what are called the upper and middle 
turbinal, or spongy bones. These bones are called spongy 
because the interior of each is occupied by air cavities 
separated from each other by very delicate partitions only, 
and communicating with the nasal cavities. Hence the 
bones, though massive-looking, are really exceedingly 
light and delicate, and fully deserve the appellation of 
spongy (Fig, 63). 

There is a third light scroll-like bone distinct from these 
vwo, and attached to the maxillary bone, which is called 
the inferior turbinal, as it lies lower than the other two, 
and imperfectly separates the air passages from the proper 
olfactory chamber (Fig. 62). It is covered by the ordinary 
ciliated mucous membrane of the nasal passage, and 
receives no filaments from the olfactory nerve (Fig. 62). 

14. From the arrangements which have been described, 
it is clear that, under ordinary circumstances, the gentle 
inspiratory and expiratory currents will flow along the 
comparatively wide, direct passages afforded by so much 
of the nasal chamber as lies below the middle turbinal ; 
and that they will hardly move the air enclosed in the 
narrow interspace between the septum and the upper 
and middle spongy bones, which is the proper olfactory 
chamber. 

If the air currents are laden with particles of odorous 
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matter, they can only reach the olfactory membrane by 
diffusing themselves into this narrow interspace ; and, if 
there be but few of these particles, they will run the risk 
of not reaching the olfactory mucous membrane at all, 
unless the air in contact with it be exchanged for some of 
the odoriferous air. Hence it is that, when we wish to 


Fig 63. — A Transverse and Vertical Section of the Osseous Walls 
oi< THE Nasal Cavity taken nearly ihkough ihk Leitfk 1 in 
the foregoing Figure. 

Cr. the cribriform plate ; 6', T., M, T. the chambered RUperior and middle tur* 
binal bones on which and on the septum (6/.) the filaments of the olfactory 
nerve are distributed I. T, the inferior turbinal bone ; /V. the palate ; An. 
the A n/ntm or chamber which occupies the greater part of the maxillary 
bone and opens into the nasal cavity. 

perceive a faint odour more distinctly, we sniff, or snuff 
up the air. Each sniff is a sudden inspiration, the effect 
of which must reach the air in the olfactory chamber at 
the same time as, or even before, it affects that at the nos- 
trils ; and thus must tend to draw a little air out of that 
chamber from behind. At the same time, or immediately 
afterwards, the air sucked in at the nostrils entering with 
a sudden vertical rush, part of it must tend to flow directly 
into the olfactory chamber, and replace that thus drawn out. 

The loss of smell which takes place in the course of a 
severe cold may, in part, be due to the swollen state of 
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the mucous membrane which covers the inferior turbinal 
bones, which thus impedes the passage of odoriferous air 
to the olfactory chamber 

15. The Ear, or organ of the sense of Hearing, is very 
much more complex than either of the sensory organs yet 
described. It will be useful to distinguish the essential 
parts of this complicated apparatus from certain other parts, 
which, though of great assistance to the sense, are not 
absolutely necessary, and therefore may be called accessory. 

The essential parts, on either side of the head, consist, 
substantially, of two peculiarly formed membranous bags, 
called, respectively, the membranous labyrinth and the 
scala media of the cochlea. Both these bags are lodged 
in cavities which they do not completely fill, situated in 
the midst of a dense and solid mass of bone (from its 
hardness called petrosal),, which forms a part of the 
temporal bone, and enters into the base of the skull. 

Each bag is filled with a fluid, and is also supported in 
a fluid which fills the cavity in which it is lodged. In the 
interior of each bag, certain small, mobile, hard bodies 
are contained ; and the ultimate filaments of the awditory 
nerves are so distributed upon the walls of the bags that 
their terminations must be knocked by the vibrations of 
these small hard bodies, should anything set them in 
motion. It is also quite possible that the vibrations of 
the fluid contents of the sacs may themselves suffice to 
affect the filaments of the auditory nerve ; but, however 
this may be, any such effect must be greatly ‘intensified by 
the co-operation of the solid particles. 

In bathing in a tolerably smooth sea, on a rocky shore, 
the movement of the little waves as they run backwards 
and forwards is hardly felt by anyone lying down ; but 
in bathing on a sandy and gravelly beach, the pelting of 
the showers of little stones and sand* which are raised 
and let fall by each wavelet, makes a very definite impres- 
sion on the nerves of the skin. 

Now, the membrane on which the ends of the auditory 
nerves are spread out is virtually a sensitive beach, and 
waves, which by themselves would not be felt, are readily 
perceived when they raise and let fall hard particles. 

Both these membranous bags are lined by an epithe- 
lium. 
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The aiiditory nerve after passing through the dense 
bone of the skull is distributed to certain regions of each 
bag, where its ultimate filaments come into peculiar con- 
nection with the epithelial lining. The epithelium itself 
too at these spots becomes specially modified. In certain 
parts of the membranous labyrinth, for instance, the epi- 
thelium connected with the terminations of the auditory 
nerve is produced into long, stiff, slender, hair-like pro- 



Fio. 64 ,— Diagram to illustrate the Termination of the Audi- 
tory Nerve in an Amfulla. 

I. The epithelium of the ampulla. II. The membranous wall of the am- 
pulla on which the epithelium rests. 

n, a filament of the auditory nerve running through the w.'ill of the am- 
pulla and breaking up into a fine network 0) in the epithelium ; c, epithe- 
lium cell with long stiff hair-like filament, d (this cell is supposed by 
sonie to be directly continuous with the nerve network) ; e, cells, not bear- 
ing filaments, placed by the side of, and supporting the filament-beanng 
cells ; /, a deeper layer of smaller cells. 

cesses (Fig. 64, d\ which project into the fluid filling the 
bag, and which therefore are readily affected by any vibra- 
tion of that fluid, and communicate the impulse to the ends 
of the nerve. In certain other parts of the same labyrinth 
these hairs are scanty or absent, but their place is supplied 
by minute angular particles of calcareous sand (called 
otoconia or ototithes)^ lying free in the fluid of the bag. 
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These, driven by the vibrations of that fluid, strike the 
epithelium and so affect the auditory nerve. 

In the scala media of the cochlea, minute, rod-like 
bodies, called the fibres of Corti^ and which are peculiarly 
modified cells of the epithelial lining of the scala, appear 
to serve the same object. 

1 6. For simplicity's sake, the membranous labyrinth 
and the scala media have hitherto been spoken of as if 
they were simple bags ; but this is not the case, each bag 
having a very curious and somewhat complicated form. 
(Figs. 65 and 66.) 



Fig. 65, — The Membbanous Labyrinth, twice the Natural Size. 

£//. the UtricuinSf or part of the vestibular sac, into which the semicircular 
canals open; A, A ^ A, the ampullae ; P.A. anterior vertical semicircular 
canal , A K posterior vertical semicircular canal , // horizontal semicir- 
cular canal. The sacculus is not seen, as in the position in which the 
labyrinth is drawn the sacculus lies behind the utriculus. The white 
circles on the ampullae of the posterior vertical and horizontal canals indi- 
cate the cut ends of the branches of the auditory nerve ending in those 
ampullae ; the branches to the ampulla of the anterior vertical canal arc 
seen in the space embraced by the c^iial, as is also the branch to the 
utriculus. 

This form is also followed to a certain extent by the 
bony casing of the cavity in which each is lodged. Thus 
the membranous labyrinth is surrounded by a bony laby- 
rinth^ and the scala media is only a part of an intricate 
structure called the cochlea. The bony labyrinth and 
cochlea with all the parts inside each constitute together 
what is called the internal ear. 

The membranous labyrinth (Fig. 65) has the figure 
of an oval vestibular sac^ consisting of two parts, the one 
called utriculus^ the other sacculus hemisphericus. I he 
hoop-like semicircular canals open into the utriculus. They 
are three in number, and, two being vertical, are called the 
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nterior (P.A.) and posterior (P.V.) vertical semicircular 
< inals; while the third, lying outside, and horizontally, is 
termed the external horizontal semicircular canal (//). 
One end of each of these canals is dilated into what is 
called an ampulla (A). 

It is upon the walls of these ampiillas and those of the 
vestibular sac that the branches of the auditory nerve are 
distributed. 

In each ampulla the nervous filaments may be traced 
to a transverse ridge caused by a thickening of the con- 
nective tissue which forms the walls of the canal (as well 
as of all other parts of the membranous labyrinth), and also 
by a thickening of t|ie epithelium. Some of the epithelium 
cells are here prolonged into the fine hair-like processes 
described above. It is probable that these cells are 
specially connected ‘with the terminations of the nerve 
filaments. ‘ 

In the vestibule arc similar but less marked ridges, or 
patches ; here, however, the hair-like prolongations of the 
epithelium cells are absent or scanty, but, instead, otolithcs 
are foufld in the fluid. 

The fluid which fills the cavities of the s.emicircular 
canals and utriculus is termed e?idolymph. That which 
separates these delicate structures from the bony chambers 
in which they arc contained is the perilymph. Each of 
these fluids is little more than water. 

17. In the scala media ^ of the cochlea the primitive 
bag is drawn out into a long tube, which is coiled two and 
a half times on itself into a conical spiral, and lies in a 
much wider chamber of corresponding form, excavated in 
the petrous bone in such a way as to leave a central 
column of bony matter called the modiolus. The scala 
media has a triangular transverse section (Fig. 66), being 
bounded above and below by the membranous walls which 
converge internally and diverge externally. At their con- 
vergence, the walls are fastened to the edge of a thin 
plate of bone, the lamina spiralis {L.S, Fig. 66), which 
winds round the modiolus. At their divergence they are 

^ I employ this term as the equivalent of cnnalis cocMearp. The true 
ature and connections of these parts have only recently been propwiy 
wrorked out, and the account now given will be found to be somewhat du- 
ferent from that in the first edition of this work. See particularly the 
explanation of Fig. 67. 
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fixed to the wall of the containing bony chamber, which 
thus becomes divided into two passages, communicating 
at the summit of the spire, but elsewhere separate. These 
two passages are called respectively the scala tympani 
and scala vestibuli^ and are filled with perilymph. 

The scala media, which thus lies between the other two 
scalae, opens below, or at the broad end of the cochlea, by 
a narrow duct into the sacculus hemisphericus, but at its 
opposite end terminates blindly. (Fig. 70.) 

Sc^J 
So T- 

JL 


Fig. 66.— a Section through the Axis of the Cochlea, magnified 
' three Diameters. 

Sc.M. scala media ; Sc.V. scala vestibuli ; Sc.T. scala tympani ; L.S, lamina 
spiralis ; Md. bony axis, or modiolus, round which the scalse are wound , 
C.N. cochlear nerve. 

That branch of the auditory nerve which goes to supply 
the cochlea, enters the broad base of the central column 
or modiolus, and there divides into branches, which, 
spreading out in a spiral fashion in channels excavated 
in the bony tissue, are distributed to the lamina spiralis 
throughout its whole length. They do not end here ; but 
in any section of tfie lamina spiralis (Fig. 66, L.S.) they 
may be found running outwards from the central column 
across the lamina towards the angle of the scala media, 
in which indeed thev become finally lost. 

The upper wall of the scala media, that which separates 
it from the scala vestibuli, is called the membrane of 
Reissner. The opposite or lower wall, which separates it 
from the scala tympani, is the basilar membrane. The 
latter is very elastic, and on it rest the fibres of Corti 
(C C, Fig. 67), each of which is composed of two filaments 
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Fig 67. — A Section through that Wall of the “ Scala Media " 
OF THE Cochlea which lies next to the Scala Tympani. 


n, That end of the lamina spiralis which passes into the inner wall, pillar, or 
modiolus of the bony cochlea ; c, the outer wall of the bony cochlea ; Sea. T, 
the cavi^ of the scala tympani ; Sca^ M. the cavity of the scala media ; df 
the elastic basilar membrane which separates the scala media from the scala 
tympani ; f', a vessel which lies in this, cut through ; e, the so-called mem* 
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joined at an angle. An immense number of these filaments 
are set side by side, with great regularity, throughout the 
whole length of the scala media, so that this organ pre- 
sents almost the appearance of a key-board, if viewed from 
either the scala vestibuli or the scala tympani. These 
fibres of Certi lie among a ntimber of epithelium cells 
forming the lining of the scala media at this part, and 
those cells which are close to the fibres of Corti have a 
peculiarly modified form. The ends of the nerves have 
not yet been distinctly traced, but they probably come into 
close relation either with these fibres or with the modified 
epithelium cells lying close to them, which are capable of 
being agitated by the slightest impulse. 

1 8 . These essential parts of the organ of hearing are, 
we have seen, lodged in chambers of the petrous part of 
the temporal bone. Thus the membranous labyrinth is 
contained in a bony labyrinth of corresponding form, of 
which that part which lodges the sac is termed the ves- 
tibule^ and those portions which contain the semicircular 
canals, the bony semicircular canals. And the scala 
media is contained in a spirally-coiled chan^ber, the 
cochlea, which it divides into two passages. Of these, 
one, the scala vestibuli^ is so called because at the 
broad end or base of the cochlea it opens directly by a 
wide aperture into the vestibule ; by this opening the 
perilymph which fills the vestibule and bony semicircular 
canals and surrounds the membranous labyrinth, is put in 
free communication with the perilymph which fills the 
scala vestibuli of the cochlea, and, by means of the com- 
munication which exists between the two scalac at the 
summit of the spire, with that of the scala tympani also. 

In the fresh state, this collection of chambers in the 
petrous bone is perfectly closed ; but in the dry skull 
there arc two wide openings, termed fenestree^ or windows, 
on its outer wall; i.e, on the side nearest the outside 
of the skull. Of these fenestrae, one, termed oimlis (the 


brane of Corti ; C C', the fibres of Corti; VII. the filaments of the auditory 
nerve. It is doubtful whether the membrane of Corti really has the extent 
and connections given to it in this figure, which must not be taken for more 
than a general representation of the disposition of the parts. The membrane 
of Reissner, whicn separates the scala media from the scala vestibuli, is not 
represented. 
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oval window), is situated in the wall of the vestibular 
cavity ; the other, rotunda (the round window), behind 
and below this, is the open .end of the scala iympani at 
the base of the spire of the cochlea. In the fie&h state, 
each of these windows or fenestrse is closed by a fibrous 
membrane, continuous with the periosteum of the bone. 


Co 



^iG. 68 .— Tkansverse Section through the Side Walls ok the Skull 
TO SHOW THE Paris of Ear. 

V Concha or external ear ; E M. external anchtory meatus ; Ty M. tym- 
panic membrane ; luc.Mali. incus anti malleus •, A S C , P S.C., E.S C\ 
anterior, posterior, and external semicircular canals , O’t cochlea ; Eu. 
Kustachim tube ; /.M internal auditory meatus, through which the audi- 
tory nerve pas'-es to the organ of hearing. 

The fenestra rotunda is closed only by membrane ,* but 
istened to the centre of the membrane of the fenestra 
valis, so as to leave only a narrow margin, is an oval 
late of bone, part of one of the little bones to be 
esci*ibed shortly. 

19. The outer wall of the internal ear is still far away 
om the exterior of the skull. Between it and the visible 
aening of the ear, in fact, are placed in a straight line, 
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first, the drum of the ear, or tympanum; secondly, the 
long external passage, or meatus (Fig. 68). 

The drum of the ear and the external meatus, which 
together constitute the middle ear, would form one cavity, 
were it not that a delicate membrane, the tympanic mem- 
brane {Ty,M, Fig. 68), is tightly stretched in an oblique 
direction across the passage, so as to divide the compara- 
tively small cavity of the drum from the meatus. 



Fig. 69.— The Membrane of the Drum of the Ear seen from the 
INNER Side, with the small Bones of the Ear; and the Walls 
of the Tymfanum, with the Air-cells in the Mastoid Part of 
THE Temporal Bone. 

M.C. mastoid cells ; Mall, malleus; Jnc. incus ; Si stapes ; a h, lines drawn 
through the horizontal axi:> on which the malleus and incus turn. 

The membrane of the tympanum thus prevents any 
communication by means of the meatus, between the drum 
and the external air, but such a communication is pro- 
vided, tho^h in a roundabout way, by the Eustachian 
tube {Eti, Fig. 68), which leads directly from the fore part 
of the drum inwards to the roof of the pharynx, where it 
opens. 

20. Three small bones, the auditory ossicles, lie in the 
cavity of the tympanum. One of these is the stapes ^ a 
small bone shaped like a stirrup. It is the foot-plate ot 
this bone which, as already mentioned, is firmly fastened 
to the membrane of the fenestra ovalis^ while its hoop 
projects outwards into the tympanic cavity (Fig. 69). 


vriii.] THE AUDITORY OSSICLES, 207 

Another of these bones is the malleus {Mali, Figs. 68, 
.9, 70), or hammer-bone, a long process of which is simi- 
irly fastened to the inner side of the tympanic membrane 
,Fig. 70), and a very much smaller process, the slender 
process, is fastened, as is also the body of the malleus, 
to the bony wall of the tympanum by ligaments. The 



Fig. 70.— a Diagram illustrative or the relative Positions ov the 
VARIOUS Paris or the Ear. 

external auditory meatus ; Ty.M. tympanic membrane ; Ty. tym- 
p^um ; Mall, malleus : Inc. incus ; Stp. stapes ; F,o. fenestra ovalis . 
F.r. fenesjtra rotunda ; Rn. Eustachian tube ; M.L. membranous laby. 
rinth, only one semicircular canal with its ampulla beins^ represented ; 
Sea. K, Sea, T.^ Sca.M., the scalse of the cochltfa, which is supposed to bo 
unrolled. 


rounded surface of the head of the malleus fits into a cor- 
responding pit in the end of a third bone, the iucus or 
anvil bone, which has two processes — one, horizontal, 
which rests upon a support afforded to it by the walls of 
the tympanum ; while the other, vertical, descends almost 
oarallel with the long process of the malleus, and articu- 
ates with the stapes, or rather unites with a little bone, 
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the os orbiculare^ which articulates with the stapes (Figs. 
69 and 70). 

The three bones thus form a chain between the fenestra 
ovalis and the tympanic membrane ; and the whole series 
turns upon a horizontal axis, the two ends of which, formed 
by the horizontal process of the incus and the slender 
process of the malleus, rest in the walls of the tympanum. 
The general direction of this axis is represented by the 
line abm Fig. 69, or by a line perpendicuUr to the plane 
of the paper, passing through the head of the malleus in 
Fig. 70, It follows, therefore, that whatever causes the 
membrane of the drum to vibrate backwards and for- 
wards, must force the handle of the malleus to travel 
in the same way. This must cause a corresponding 
motion of the long process of the incus, the end of which 
must drag the stapes backwards and forwards. And, as 
this is fastened to the membrane of the fenestra ovalis, 
which is in contact with the perilymph, it must set this fluid 
vibrating throughout its whole extent, the thrustings in of 
the membrane of the fenestra ovalis being compensated 
by corresponding thrustings out of the membrane of the 
fenestra rotunda, and vice versd. 

The vibrations of the perilymph thus produced will 
affect the endolymph, and this the otolithes, hairs, or 
fibres; by w'hich, finally, the auditory nerves will* be 
excited. 

21. The membrane of the fenestra ovalis and the tym- 
panic membrane will necessarily vibrate the more freely 
the looser they are, and the reverse. But there are two 
muscles — one, called the stapedius^ which passes from the 
floor of the tympanum to the orbicular bone, and the other, 
the tensor tympa^ii^ from the front wall of the drum to the 
malleus. Each of the muscles when it contracts tightens 
the membranes in question, and restricts their vibrations 
or, in other words, tends to check the effect of any cause 
which sets these membranes vibrating. 

22. The outer extremity of the external meatus is sur- 
rounded by the concha or external ear {Co, Fig. 68), a 
broad, peculiarly-shaped, and for the most part cartila* 
ginous plate, the general plane of which is at right angles 
with that of the axis of the auditory opening. The concha 
can be moved by most animals and by some human beings 
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in various directions by means of muscles, which pass to 
it from the side of the head. 

23. The mariner in which the complex apparatus now 
described intermediates between the physical agent, which 
is the condition of the sensation of sound, and the nervous 
expansion, the affection of which alone can excite that 
sensation, must next be considered. 

All bodies which produce sound are in a state of vibra- 
tion, and they communicate the vibrations of their own 
substance to the air with which they are in contact, and 
thus throw that air into waves, just as a stick waved back- 
wards and forwards in water throws the water into waves. 

The aerial waves, produced b^r the vibrations of sono- 
rous bodies, in part enter the external auditory passage, 
and in part strike upon the concha of the external ear and 
the outer surface of the head. It may be that some of the 
latter impulses are transmitted through the solid struc- 
ture of the skull to the organ of hearing ; but before they 
reach i^ they must, under ordinary circumstances, have 
become so scanty and weak, that they may be left out of 
consideration. 

The aerial waves which enter the meatus all impinge 
upon the membrane of the drum and set it vibrating, 
stretched membranes taking up vibrations from the air 
with great readiness. 

24. The vibrations thus set up in the membrane of the 

n anum are communicated, in part, to the air contained 
e drum of the ear, and, in part, to the malleus, and 
thence to the other auditory ossicles. 

The vibrations communicated to the air of the drum 
impinge upon the inner wall of the tympanum, on the 
greater part of which, from its densitj^, they can produce 
very little effect. Where this wall is formed by the mem- 
brane of the fenestra rotunday however, the communication 
of motion must necessarily be greater. 

The vibrations which are communicated to the malleus 
ind the chain of ossicles may be of two kinds : vibrations 
)f the particles of the bones, and vibrations of the bones 
is a whole. If a beam of wood, freely suspended, be very 
[ently scratched with a pin, its particles will be thrown 
ato a state of vibration, as will be evidenced by the sound 
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given out, but the beam itself will not be moved. Again, 
if a strong wind blow against the beam, it will swing 
visibly, without any vibrations of its particles among them- 
selves. On the other hand, if the beam be sharply struck 
with a hammer, it will not only give out a sound, showing 
that its particles are vibrating, but it will also swing from 
the impulse given to its whole mass. 

Under the last-mentioned circumstances, a blind man 
standing near the beam would be conscious of nothing but 
the sound, the product of molecular vibration, or invisible 
oscillation of the particles of the beam ; while a deaf man 
in the same position, would be aware of nothing but the 
visible oscillation of the beam as a whole. 

25. Thus, to return to the chain of auditory ossicles, 
while it seems hardly to be doubted that, when the mem- 
brane of the drum vibrates, they may be set vibrating both 
as a whole and in their particles, it depends upon sub 
sidiary arrangements whether the lafge vibrations, or the 
minute ones, shall make themselves obvious to the audi- 
tory nerve, which is in the position of our deaf, or blind, 
man. • 

The evidence at present is in favour of the conclusion, 
that it is the vibrations of the bones, as a whole, which are 
the chief agents in transmitting the impulses of the aerial 
waves. 

For, in the first place, the disposition of the bones and 
the mode of their articulation are very much against the 
transmission of molecular vibrations through their sub- 
stance, while, on the other hand, they are extremely favour- 
able to their vibration en masse. The long processes of 
the malleus and incus swing, like a pendulum, upon the 
axis furnished by the short processes of these bones ; while 
the mode of connection of the incus with the stapes, and 
of the latter with the edges of the fenestra ovaliSj allows 
that bone free play, inwards and outwards. In the second 
place the total length of the chain of ossicles is very small 
compared with the length of the waves of audible sounds, 
and physical considerations teach us that in a like small 
rod, similarly capable of swinging en masse^ the minute 
molecular vibrations would be inappreciable. Thirdly, it 
is affirmed, as the result of experiments, that the bone 
called columella^ which, in birds, takes the place of the 
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chain of ossicles in man, does actually vibrate as a whole, 
and at the same rate as the membrane of the drum, when 
aerial vibrations strike upon the latter. 

26. Thus, there is reason to believe that when the tym- 
panic membrane is set vibrating, it causes the process of 
the malleus, which is fixed to it, to swing at the same rate ; 
the head of the malleus consequently turns through a small 
arc on its pivot, the slender process. But the turning 
of the head of the malleus involves that of the head of the 
incus upon its pivot, the short process. In consequence 
the long process of the incus swings through an arc which 
has been estimated as being equal to about two-thirds of 
that described by the handle of the malleus. The extent 
of the push is thereby somewhat diminished, but the force 
of the push is proportionately increased ; in so confined a 
space this change is advantageous. The long process, 
however, is so fixed to the stapes that it cannot vibrate 
without, to a corresponding extent and at the same rate, 
pulling this out of, and pushing it into, the fenestra ovalis. 
But every pull and push imparts a corresponding set of 
shakes* to the perilymph, which fills the bony labyrinth 
and cochlea, external to the membranous labyrinth and 
scala media. These shakes are communicated to the cn- 
dolymph and fluid of the scala media, and, by the help of 
the otolithes and the fibres of Corti, are finally converted 
into impulses, which act as irritants of the ends of the 
vestibular and cochlear divisions of the auditory nerve. 

27. The difference between the functions of the mem- 
branous labyrinth (to which the vestibular nerve is distri- 
buted) and those of the cochlea are not quite certainly 
made out, but the following views have been suggested : — 

The membranous labyrinth may be regarded as an ap- 
paratus whereby sounds are appreciated and distinguished 
according to their intensity or quantity ; but which does 
not afford any means of discriminating their qualities. 
The vestibular nerve tells us that sounds are weak or 
loud, but gives us no impression of tone, or melody, or 
harmony. 

The cochlea, on the other hand, it is supposed, enables 
the mind to discriminate the quality rather than the 
quantity or intensit)r of sound. It is suggested that the 
excitement of any single filament of the cochlear nerve 
V 2 
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gives rise, in the mind, to a distinct musical impression ; 
and that every fraction of a tone which a well- trained ear 
is capable of distinguishing is represented by its separate 
nerve-fibre. Under this view the scala media resembles a 
key-board, in function, as well as in appearance, the fibres 
of Corti being the keys, and the ends of the nerves repre- 
senting the strings .which the keys strike. If it were 
possible to irritate each of these nerve-fibres experi- 
mentally, we should be able to produce any musical tone, 
at will, in the sensorium of the person experimented upon, 
just as any note on a piano is produced by striking the 
appropriate key. 

28. A tuning-fork may be set vibrating, if its own par- 
ticular note, or one harmonic with it, be sounded in its 
neighbourhood. In other words, it will vibrate under the 
influence of a particular set of vibrations, and no others. 
If the vibrating ends of the tuning-fork were so arranged 
as to impinge upon a nerve, their repeated minute blows 
would at once excite this nerve. 

Suppose that of a set of tuning-forks, tuned to every 
note and distinguishing fractions of a note in the scale, one 
were thus connected with the end of every fibre of the 
cochlear nerve ; then any vibration communicated to the 
perilymph would affect the tuning-fork which could vibrate 
with it, while the rest would be absolutely, or relatively, 
indifferent to that vibration. In other words, the vibra- 
tion would give rise to the sensation of one particular tone, 
and no other, and every musical interval would be repre- 
sented by a distinct impression on the sensorium. 

29. It is suggested that the fibres of Corti are competent 
to perform the function of such tuning-forks ; that each of 
them is set vibrating to its full strength by a particular 
kind of wave sent through the perilymph, and by no other ; 
and that each affects a particular fibre of the cochlear 
nerve only. But it must be remembered that the view 
here given is a suggestion only which, however probable, 
has not yet been proved. Indeed recent inquiries have 
rather diminished than increased its probability. 

The fibres of the cochlear nerve may be excited by in- 
ternal causes, such as the varying pressure of the blood and 
the like : and in some persons such internal influences 
do give rise to veritable musical spectra, sometimes of a 
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very intense character. But, for the appreciation of music 
produced external to us, we depend upon the intermedia- 
tion of the scala media and its Cortian fibres. 

30. It has already been explained that the stapedius and 
tensor fyntpani muscles are competent to tighten the mem- 
brane of the fenestra ovalis and that of the tympanum, 
and it is probable that they come into action when the 
sonorous impulses arc too violent, and would produce too 
extensive vibrations of these membranes. They therefore 
tend to moderate the effect of intense sound, in much the 
same way that, as we shall find, the contraction of the 
circular fibres of the iris lends to moderate the effect of 
intense light in the eye. 

The function of the Eustachian tube is, probably, to 
keep the air in the tympanum, or on the inner side of the 
tympanic membrane, of about the same tension as that on 
the outer side, which could not always be the case if the 
tympanum were a closed cavity. 
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LESSON IX. 


THE ORGAN OF SIGHT 


1. In Studying the organ of the sense of sight, the eye, 
it is needful to become acquainted, firstly, with the struc- 
ture and properties of the sensory expansion in which the 
optic nerve, or nerve of sight, terminates ; secondly, with 
the physical agent of the sensation ; thirdly, with the 
intermediate apparatus by which the physical agent is 
assisted in acting upon the nervous expansion. 

The ball, or globe, of the eye is a globular body, mov- 
ing freely in a chamber, the orbit^ which is furnished to it 
by the skull. The optic nerve, the root of which is in 
the brain, leaves the skull by a hole at the back of the 
orbit, and enters the back of the globe of the eye, not in 
the middle, but on the inner, or nasal, side of the centre. 
Having pierced the wall of the globe, it spreads out into 
a very delicate membrane, varying in thickness from 
^th of an inch to less than half that amount, which lines 
the hinder two-thirds of the globe, and is termed the 
retina. This retina is the only organ connected with 
sensory nervous fibres which can be affected, by any 
agent, in such a manner as to give rise to the sensation 
of light. 

2. If the globe of the eye be cut in two, transversely, so 
as to divide it into an anterior and a posterior half, the 
retina will be seen lining the whole of the concave wall ot 
the posterior half as a membrane of great delicacy, and, 
for the most part, of even texture and smooth surface. 
But, exactly opposite the middle of the posterior wall, it 
presents a slight circular depression of a yellowish hue, 
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Fio 71. 

Diagrammatic views of the nervous (A) and Ac connective (B) elements of 
thb retina, supposed to be separated from one another. A, the nervous 
structures— the rods; c, the cones; the granules of the outer layer, 
with which these are connected ; d , interwoven very delicate nervous 
fibres, from which fine nervous filaments, bearing the inner granules, fj\ 
proceed towards the front surface ; the continuation of these fine nerves, 
which become convoluted and interwoven with the processes of the ganglionic 
corpuscles, h h* \ 1 1, the expansion of the fibres of the optic nerve. B, the 
connective tissue— a a, external or posterior limiting membrane ; e e, radi^ 
fibres p^ing to the internal or anterior limiting membrane ; d nuclei ; 
ddf the intergranular layer ; gg, the molecular layer ; /, the anterior limiting 
membrane. 

CMagnificd about 350 diameters.) 
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the macula lutea, or yellow spot (Fig. 72, w./.j Fig. 75, 
8"),— not easily seen, however, unless the eye be perlectly 
fresh, — and, at some distance from this, towards the inner, 
or nasal, side of the ball, is a radiating appearance, pro- 
duced by the entrance of the optic nerve and the spreading 
out of its fibres into the retina. 



Fia , 72.— Thr Eve-ball diviubd transversely in the Middle Line* 

AND VIEWED FROM THE FrONT. 
s, sclerotic ; cA, choroid, seen in sectiqjji only. 

r, the cut edge of the retina; vessels of the retina, springing from <», 
the optic nerve or blind spot ; in, I , the yellow spot, the darker spot m 
its middle being the fovea centralis. 

3. A very thin vertical slice of the retina, in any region 
except the yellow spot and the entrance of the optic 
nerve, may be resolved into the structures represented 
separately in Fig, 71.C The one of these (A) occupies the 
whole thickness of the section, and comprises its essential, 
or nervous, elements. The outer (or posterior) fourth, or 
rather less, of the thickness of these consists of a vast 
multitude of minute, either rod-like, or conical bodies, 
ranged* side by side, perpendicularly to the plane of the 
retina. This is the layer of rods a fid cones q. From the 
front ends or bases of the rods and cones very delicate 
fibres pass, and in each is developed a granule-like body 
{d d)^ which forms a part of what has been termed tHe 
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outer layer of granules. It is probable that these fibres 
next pass into and indeed form the close meshwork of 
very delicate nervous fibres which is seen dXdcT (Fig. 71, 
A). From the anterior surface of this meshwork other 
fibres proceed, containing a second set of granules, which 
forms the inner granular layer {/f) In front of this 
layer is a stratum of convoluted fine nervous fibres 
igg ') — and anterior to this again numerous ganglionic 
corpuscles {hh'). Processes of these ganglionic cor- 
puscles extend, on the one hand, into the layer of con- 
voluted nerv'e-fibres ; and on the other arc probably 
continuous with the stratum of fibres of the optic 
nerve (/). 

These delicate nervous structures arc supported by a 
sort of framework of connective tissue of a peculiar kind 
(B), which extends from an inner or anterior Imtiting 
membrane (/), which bounds the retina and is in contact 
with the vitreous humour, to an outer ox posterior limiting 
membrane^ which lies at the anterior ends, or bases, of the 
rods and cones near the level of U c* in A. Thus the 
framework is thinner than the nervous substance of the 
retina, and the rods and cones lie altogether outside 
of it, and wholly unsupported by any connective tissue. 
They are, however, as we shall see, imbedded in the layer 
of pigment on which the retina rests (§ 16). 

The fibres of the optic nerve spread out between the 
limiting membrane if) and the ganglionic corpuscles (/O, 
and the vessels which enter along with the optic nerve 
ramify between the limiting membrane and the inner 
granules (//'). Thus, not only the nervous fibres, but 
the vessels, arc placed altogether in front of the rods and 
cones. 

At the entrance of the optic nervt itself, the nervous 
fibres predominate, and the rods and cones are absent. 
In the yellow spot, on the contrary, the cones are abun- 
dant and close set, becoming at the same time longer and 
more slender, while rods are scanty, and are found only 
towards its margin. The layer of fibres of the optic 
nerve disappears, and all the other layers, except that of 
the cones, become extremely thin in the centre of the 
macula lutea (Fig. 73). 

4. The most notable property of the retina is its power 
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Fig. 73.— a Diagrammatic Sfction of the Macula Lutea, or 
, Yellow Spot. 

n fit the pigment of the choroid ; c, rods and cones : outer granuLir 

layer ,• /ft inner granular layer ; g gt molecular layer ; h ht layer of gan- 
glionic Cells ; i /, fibres of the optic nerve. 

(Magnified about 60 diameters.) 
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of converting the vibrations of ether, which constitute the 
physical basis of light, into a stimulus to the fibres of the 
optic nerve — ^which fibres, when excited, have the power 
of awakening the sensation of light in, or by means of, 
the brain. The sensation of light, it must be understood, 
is the work of the brain, not of the retina ; for, if an eye 
be destroyed, pinching, galvanizing, or otherwise irritating 
the optic nerve, will still excite the sensation of light, be- 
cause it throws the fibres of the optic nerve into activity ; 
and their activity, however produced, brings about in the 
brain certain changes which give rise to the sensation of 
light. 

Light, falling directly on the optic neiTC, does not 
excite it ; the fibres of the optic nerve, in themselves, 
are as blind as any other part of the body. But just as 
the delicate filaments of the ampullae, or the otoconia of 
the vestibular sac, or the Cortian fibres of the cochlea, 
are contrivances for converting the delicate vibrations of 
the perilymph and endolymph into impulses which can 
excite the auditory nerves, so the structures in the retina 
appear to be adapted to convert the infinitely more deli- 
cate pulses of the luminiferous ether into stimuli of the 
fibres of the optic nerve. 

5. The sensibility of the different parts of the retina to 
light varies very greatly. The point of entrance of the 
optic nerve is absolutely blind, as may be proved by a 
very simple experiment. Close the left eye, and look 
steadily with the right at the cross on the page, held at 
ten or twelve inches’ distance. 


The black dot will be seen quite plainly, as well as the 
cross. Now, move the book slowly towards the eye, 
which must be kept steadily fixed upon the cross ; at a 
certain point the dot will disappear, but, as the book is 
brought still closer, it will come into view again. It 
results from optical principles that, in the first position of 
the book, the figure of the dot falls between that of the 
cross (which throughout lies upon the yellow spot) and 
the entrance of the optic nerve: while, in the second 
position, it falls on the entrance of the optic nerve itself ; 
and, in the third, inside that point. So long as the image 
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of the spot rests upon the entrance of the optic nerve, it 
is not perceived, and hence this region of the retina is 
called the blind spot 

6 . The impression made by light upon the retina not 
only remains during the whole period of the direct action 
of the light, but has a certain duration of its own, how- 
ever short the time during which the light itself lasts. A 
flash of lightning is, practically, instantaneous, but the 



Fig. 74.— Picmrnt Cells prom the Choroid Coat. 

A Branched pigment cells from the deep layer. 

n. Pigment epithelium, a, seen in face ; seen in profile ; r, pigment 
granules. 

sensation of light produced by that flash endures for an 
appreciable period. It is found, in fact, that a luminous 
impression lasts for about one-eighth of a second ; 
whence it follows, that if any two luminous impressions 
are separated by a less interval, they are not distin- 
guished from one another. 

For this reason‘d “ Catherine-wheel,” or a lighted stick 
turned round very rapidly by the hand, appears as a circle 
of fire ; and the spokes of a coach wheel at speed are not 
separately visible, but only appear as a sort of opacity, or 
film, within the tire of the wheel. 

7 . The excitability of the retina is readily exhausted. 
Thus, looking at a bright light rapidly renders the part of 
the retina on which the light falls, insensible ; and on 
looking from the bright light towards a moderately-lighted 
surface, a dark spot, arising from a temporary blindness 
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of the retina in this part, appears in the field of view. If 
the bright light be of one colour, the part of the retina on 
which it falls becomes insensible to rays of that colour, 
but not to the other rays of the spectrum. This is the 
explanation of the appearance of what are called comple- 
mentary colours. For example, if a bright red wafer be 
stuck upon a sheet of white paper, and steadily looked at 
for some time with one eye, when the eye is turned aside 
to the white paper a greenish spot will appear, of about 
the size and shape of- the wafer. The red image has, 
in fact, fatigued the part of the retina on which it fell 
for red light, but has left it sensitive to the remaining 
coloured rays of which white light is composed. But we 
know that if from the variously coloured rays which make 
up the spectrum of white light we take away all the red 
rays, the remaining rays together make up a sort of green. 
So that, when white light falls upon this part, the red rays 
in the white light having no effect, the result of the ope- 
ration of the others is a greenish hue. If the wafer be 
green, the complementary image, as it is called, is red. 

8. In s*ome persons, the retina appears to be affected in 
one and the same way by rays of light of various colours, 
or even of all colours. Such colour-blind persons are 
unable to distinguish between the leaves of a cherry-tree 
and its fruit by the colour of the two, and see no differ* 
ence between blue and yellow cloth. 

This peculiarity is simply unfortunate for most people, 
but it may be dangerous if unknowingly possessed by 
railway guards or sailors. It probably arises either from 
a defect in the retina, which renders that organ unable to 
respond to different kinds of luminous vibrations, and 
t:onsequently insensible to red rays or yellow rays, &c., as 
the case may be, or it may proceed irom some unusual 
absorptive power of the humours of the eye which pre- 
vents particular rays from reaching the retina; or the 
fault may lie in the brain itself. 

9. The sensation of light may be excited by other 
causes than the impact of the vibrations of the lumi- 
niferous ether upon the retina. Thus, an electric shock 
sent through the eye, gives rise to the appearance of a 
flash of light : and pressure on any part of the retina 
produces a luminous image, which lasts as long as the 
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pressure, and is called tx. phospkene. If the point of the 
finger be pressed upon the outer side of the ball of the 
eye, the eyes being shut, a luminous image — which, in my 
own case, is dark in the centre, with a bright ring at the 
circumference (or, as Newton described it, like the ‘^eye” 
in a peacock's tail) — is seen ; and this image lasts as 
long as the pressure is continued. Most persons, again, 
have experienced the remarkable display of subjective 
fireworks which follows a heavy blow upon the eyes, pro- 
duced by a fall from a horse, or by other methods well 
known to English youth. 

It is doubtful, however, whether these effects of pressure, 
or shock, really arise from the excitation of the retina 
proper, or whether they are not rather the result of the 
violence done to the fibres of the optic nerve apart from 
the retina. 

lo. The last paragraph raises a distinction between 
the “ fibres of the optic nerve ” and the “ retina ’* which 
may not have been anticipated, but which is of much 
importance. 

We have seen that the fibres of the optic nerve ramify 
in the inner or anterior fourth of the thickness of the 
retina, while the layer of rods and cones forms its outer 
or posterior fourth. The light, therefore, must fall first 
upon the fibres of the optic nerve, and, only after tra- 
versing them, can it reach the rods and cones. Conse- 
quently, if the fibrillae of the optic nerve themselves are 
capable of being affected by light, the rods and cones 
can only be some sort of supplementary optical appa- 
ratus. But, in fact, it is the rods and cones which are 
affected by light, while the fibres of the optic nerve are 
themselves insensible to it. The evidence on which this 
statement rests is — 

a. The blind spot is full of nervous fibres, but has no 
cones or rods. 

b. The yellow spot, where the most acute vision is 
situated, is full of close-set cones, but has no nerve 
fibres. 

c» If you go into a dark room with a single small 
bright candle, and, looking towards a dark wall, move 
the light up and down, close to the outer side of one eye, 
so as to allow the light to fall very obliquely into the eye, 
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one of what are called Purkinjds figures is seen. This is a 
vision of a series of diverging,branched, red lines on a dark 
field, and in the interspace of two of these lines is a sort of 
cup-shaped disk. The red lines are the retinal blood-vessels, 
and the disk is the yellow spot. As the candle is moved 
up and down, the red lines shift their position, as shadows 
do when the light which throws them changes its place. 

Now, as the light falls on the inner face of the retina, 
and the images of the vessels to which it gives rise shift 
their position as it moves, whatever perceives these images 
must needs lie on the other, or outer, side of the vessels. 
But the fibres of the optic nerve lie among the vessels, 
and the only retinal structures which lie outside them are 
the granular layers and the rods and cones. 

d. Just as, in the skin, there is a limit of distance within 
which two points give only one impression, so there is a 
minimum distance by which two points of light falling on 
the retina must be separated in order to appear as two. 
And this distance corresponds pretty well with the dia- 
meter of the cones. 

II. The impact of the ethereal vibrations upon the 
sensory expansion, or essential part of the visual appa- 
ratus alone, is sufficient to give rise to all those feelings, 
which we term sensations of light and of colour, and to 
that feeling of outness which accompanies all visual sen- 
sation. But, if the retina had a simple transparent 
covering, the vibrations radiating from any number of 
distinct points in the external world would affect all parts 
of it equally, and therefore the feeling aroused would be 
that of a generally diffused luminosity. There would be 
no separate feeling of light for each separate radiating 
point, and hence no correspondence between the visual 
sensations and the radiating points \^ich aroused them. 

It is obvious that, in order to produce this correspond- 
ence, or, in other words, to have distinct vision, the essential 
condition is, that distinct luminous points in the external 
world shall be represented by distinct feelings of light. 
And since, in order to produce these distinct feelings, 
vibrations must impinge on separate rods or cones, it 
follows that, for the production of distinct vision, some 
apparatus must be interposed between the retina and the 
external world, by the action of which, distinct luminous 
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points in the latter shall be represented by corresponding* 
points of light on the retina. 

In the eye of man and of the higher animals, this acces- 
sory apparatus of vision is represented by structures which, 
taken together, act as a biconvex lens, composed of sub- 
stances which have a much greater refractive power than 
the air by which the eye is surrounded ; and which throw 
upon the retina luminous points, which correspond in 
number, and, in one sense, in position, with those luminous 
points in the external world from which ethereal vibrations 
proceed towards the eye. The luminous points thus thrown 
upon the retina form a picture of the external world — a pic- 
ture being nothing but lights and shadows, or colours, ar- 
ranged in such a way as to correspond with the disposition 
of the luminous or coloured parts of the object represented. 

12. That a biconvex lens is competent to produce a 
picture of the external world on a properly arranged 
screen is a fact of which everyone can assure himself by 
simple experiments. An ordinary spectacle glass is a trans- 
parent body denser than the air, and convex on both sides. 
If this lens be held at a certain distance from a screen or 
wall in a dark room, and a lighted candle be placed on 
the opposite side of it, it will be easy to adjust the distances 
of candle, lens, and wall, so that an image of the flame of 
the candle, upside down, shall be thrown upon the wall. 

The spot on which the image is formed is called a 
focus. If the candle be now brought nearer to the lens, the 
image on the wall will enlarge, and grow blurred and dim, but 
may be restored to brightness and definition by moving the 
lens further from the wall. But if, when the new adjustment 
has taken place, the candle be moved away from the lens, 
the image will again become confused, and, to restore its 
clearness, the lens will have to be brought nearer the wall. 

Thus a convex lens forms a distinct picture of luminous 
objects, but only at the focus on the side of the lens oppo- 
site to the object ; and that focus is nearer when the object 
is distapt, and further off when it is near. 

1 3. Suppose, however, that, leaving the candle unmoved, 
a lens with more convex surfaces is substituted for the 
first, the image will be blurred, and the lens will have to 
be moved nearer the wall to give it definition. If, on 
the other hand, a lens with less convex surfaces is sub- 
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stituted for the first, it must be moved further from the 
wall to attain the same end. 

In other words, other things being alike, the more con- 
vex the lens the nearer its focus ; the less convex, the 
further off its focus.* 

If the lens were elastic, pulling it at the circumference 
would render it flatter, and thereby lengthen its focus ; 
while, when let go again, it would become more convex, 
and of shorter focus. 

Any material more refractive than the medium in which 
it is placed, if it have a convex surface, causes the rays of 
light which pass through the less refractive medium to 
that surface to converge towards a focus. If a watch-glass 
be fitted into one side of a box, and the box be then filled 
with water, a candle may be placed at such a distance 
outside the watch-glass that an image of its flame shall 
fall on the opposite wall of the box. If, under these cir- 
cumstances, a doubly convex lens of glass were introduced 
into the water in the path of the rays, it would act (though 
less powerfully than if it were in air) in bringing the rays 
more quickly to a focus, because glass refracts light more 
strongly than water docs. 

A camera obscura is a box, into one side of which a lens 
is fitted, so as to be able to slide backwards and forwards, 
and thus throw on the screen at the back of the box dis- 
tinct images of bodies at various distances off. Hence 
the arrangement just described might be termed a water 
camera, 

14. The intermediate organs, by means of which the 
physical agent of vision, light, is enabled to act upon the 
expansion of the optic nerve, comprise three kinds of 
apparatus ; {d) a water camera,” the eyeball ; {b) muscles 
for moving the eyeball ; (c) organs for protecting the 
eyeball, viz. the eyelids, with their lashes, glands, and 
muscles ; the conjunctiva ; and the lachrymal gland and 
its ducts. 

The eyeball is composed, in the first place, of a tough, 
firm, spheroidal case consisting of fibrous or connective 
tissue, the greater part of which is white and opaque, and 
is called the sclerotic (Fig. 75, 2). In front, however, 
this fibrous capsule of the eye, though it does not change 
its essential character, becomes transparent, and receives 
Q 
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the name of the cornea (Fig. 75, i). The corneal por- 
tion of the case of the eyeball is more convex than the 
sclerotic portion, so that the whole form of the ball is such 
as would be produced by cutting off a segment from the 


a. 



Fig. 75.— Horizontal Section of the Eyeball. 

I, cornea ; i', conjunctiva ; 2, sclerotic ; 2', sheath of optic nerve ; 3, choroid ; 
rods and cones of the retina ; 4, ciliary muscle ; 4', circular portion of 
ciliary muscle ; 5, ciliary process ; 6, posterior chamber between 7, the 
iris and the suspensory ligament ; 7% anterior chamber ; 8, artery of retina 
in the centre of the optic nerve ; 8', centre of blind spot ; 8'', macula lutea , 
9, ora serrata fthis is of course not seen in a section such as this, but is 
introduced to show its position) ; 10, space behind the suspensory ligament 
(canal of Petit) ; xa, crystalline lens ; 13, vitreous humour ; 14 marks the 
position of the ciliary ligament ; optic axis (in the actual eye of which 
this is an exact copy, the yellow spot happened, curiously enough, not to be 
in the optic axis) ; line of equator of the eyeball. 

front of a spheroid of the diameter of the sclerotic, and 
replacing this by a segment cut from a smaller, and con- 
sequently more convex, spheroid. 
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1 5. The comeo-sclerotic case of the eye is kept in shape 
by what are termed the humours — watery or semi-fluid 
substances, one of which, the aqueous humour (Fig. 75, 7'), 
which is hardly more than water holding a few organic 
and saline substances in solution, distends the corneal 
chamber of the eye, while the other, the vitreous (Fig. 
75> 13)* “which is rather a delicate jelly than a regular 
fluid, keeps the sclerotic chamber full. 

The two humours are separated by the very beautiful, 
transparent, doubly-convex crystalline lens (Fig. 75, 12), 
denser, and capable of refracting light more strongly than 
cither of the humours. The crystalline lens is composed 
of fibres having a somewhat complex arrangement, and is 
highly elastic. It is more convex behind than in front, 
and it is kept in place by a delicate, but at the same time 
strong and clastic, membranous frame or suspensory 
ligament^ which extends from the edges of the lens to 
what are termed the ciliary processes of the choroid coat 
(Figs. 75, 5, and 76, c). In the ordinary condition of the 
eye this ligament is kept tense, ue, is stretched pretty 
tight, and the front part of the lens is consequently 
flattened. 

16. This choroid coat (Fig. 75, 3) is a highly vascular 
membrane, in close contact with the sclerotic externally, 
and lined, internally, by a layer of small polygonal bodies 
containing much pigmentary matter, called pigment cells 
(Fig. 74). Those pigment cells are separated from the 
vitreous humour by the retina only. The rods and cones 
of the latter are in immediate contact with them. The 
choroid lines every part of the sclerotic, except just where 
the optic nerv'c enters it at a point below, and to the inner 
side of the centre of the back of the eye ; but when it 
reaches the front part of the sclerotic, its inner surface 
becomes raised up into a number of longitudinal ridges, 
with intervening depressions, like the crimped frills of a 
lady’s dress, terminating within and in front by rounded 
ends, but passing, externally, into the iris. These ridges, 
which when viewed from behind seem to radiate on all 
sides from the lens (Figs. 76, <r, and 75, 5), are the above- 
mentioned ciliary processes. 

17. The iris itself (Figs. 75, 7, and 76, a, b) is, as has 
been already said^ a curtain with a round hole in the 

Q 3 



228 ELEMENTARY PHYSTOlOCV. [less. 

middle, provided with circular and radiating unstripcd 
muscular fibres, and capable of having its central aperture 
enlarged or diminished hy the action of these fibres, the 
contraction of which, unlike that of other unstriped mus- 
cular fibres, is extremely rapid. The edges of the iris are 
firmly connected with the capsule of the eye, at the junc- 
tion of the cornea and sclerotic, by the connective tissue 
which enters into the composition of the so-called ciliary 
ligament. Unstriped muscular fibres, having the same 
attachment in front, spread backwards on to the outer 
surface of the choroid, constituting the ciliary muscle 
(Fig. 7 5, 4). If these fibres contract, it is obvious that they 
will pull the choroid forwards; and as the frame, or 
suspensory ligament of the lens, is connected with the 



Fig. 76.— Vifw of Fuont Half of tub Eveball seen from behind. 

0, circular fibres ; radiating fibres of the iris ; €■, ciliary processes ; 
dt choroid. Thf crystalline lens has been removed. 


ciliary processes (which simply form the anterior termina- 
tion of the chordid), this pulling forward of the choroid 
comes to the same thing as a relaxation of the tension of 
that suspensory ligament, which, as I have just said, 
like the lens itself, is highly elastic. 

The iris does not hang down perpendicularly into the 
space between the front face of the crystalline lens and 
the posterior surface of the cornea, which is filled by 
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the aqueous humour, but applies itself very closely to the 
anterior face of the lens, so that hardly any interval is left 
between the two (Figs. 75 and 77). 

The retina, as we have seen, lines the interior of the eye, 
being placed between the choroid and vitreous humour, 
its rods and cones being imbedded in the former, and its 
anterior limiting membrane touching the latter. 

About a third of the distance back from the front of the 
eye the retina seems to end in a wavy border called the 
ora serrata (Fig. 75, 9), and in reality the nervous ele- 
ments of the retina do end here, having become consider- 
ably reduced before this line is reached. Some of the 
connective tissue elements however pass on as a delicate 
kind of membrane at the back of the ciliary processes 
towards the crystalline lens, 

18. The eyeball, the most important constituents of 
which have now been described, is, in principle, a camera 
of the kind described above — a water camera. That is to 
say, the sclerotic answers to the box, the cornea to the 
watch-glass, the aqueous and vitreous humours to the 
water filling the box, the crystalline to the glass lens, the 
introduction of which was imagined. The back of the 
box corresponds with the retina. 

But further, in an ordinary camera obscura, it is found 
desirable to have what is termed a diaphragm (that is, an 
opaque plate with a hole in its centre; in the path of the 
rays, for the purpose of moderating the light and cutting 
off the marginal rays which, owing to certain optical pro- 
perties of spheroidal surfaces, give rise to defects in the 
image formed at the focus. 

In the eye, the place of this diaphragm is taken by the 
iris, which has the peculiar advantal^e of being self-regu- 
lating: dilating its aperture, and admitting more light 
when the light is weak ; but contracting its aperture and 
admitting less light when the illumination is strong. 

19. In the water camera, constructed according to the 
description given above, there is the defect that no provi- 
sion exists for adjusting the focus to the varying distances 
of objects. If the box were so made that its back, on 
which the image is supposed to be thrown, received distinct 
images of very distant objects, all near ones would be 
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indistinct. And if, on the other hand, it were fitted to 
receive the image of near objects, at a given distance, 
those of either nearer, or more distant, bodies would be 
blurred and indistinct. In the ordinary camera this diffi- 
culty is overcome by sliding the lenses in and out, a pro- 
cess which is not compatible with the construction of our 
water camera. But there is clearly one way among many, 
in which this adjustment might be effected — namely, by 
changing the glass lens ; putting in a less convex one 
when more distant objects had to be pictured, and a more 
convex one when the imagps of nearer objects were to be 
thrown upon the back of the box. 

But it would come to the same thing, and be much 
more convenient, if, without changing the lens, one and 
the sam^ens could be made to alter its convexity. This 
is what Stually is done in the adjustment of the eye to 
distances. 

20. The simplest way of experimenting on the adjust^ 
ment of the eye is to stick two stout needles upright into 
a straight piece of wood, not exactly, but nearly in the 
same straight line, so that, on applying the eye to one end 
of the piece of wood, one needle (a) shall be seen about 
six inches off, and the other (d) just on one side of it at 
twelve inches' distance. 

If the observer look at the needle h, he will find that 
he sees it very distinctly, and without the least sense of 
effort ; but the image of a is blurred and more or less 
double. Now let him try to make this blurred image of 
the needle a distinct. He will find he can do so readily 
enough, but that the act is accompanied by a sense of 
effort somewhere in the eye. And in proportion as a 
becomes distinct, d will become blurred. Nor will any 
effort enable him ter see a and b distinctly at the same 
time. 

21, Multitudes of explanations have been given of this 
remarkable power of adjustment, but it is only within the 
last few years that the problem has been solved, by the 
accurate determination of the nature of the changes in 
the eye which accompany the act. When the flame of a 
taper is held near, and a little on one side of, a person's 
eye, anyone looking into the eye from a proper point of 
view, will see three images of the flame, two upright and 
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one inverted. One upright figure is reflected from the 
front of the cornea, which acts as a convex mirror. The 
second proceeds from the front of the crystalline lens, 
which has the same effect ; while the inverted image pro- 
ceeds from the posterior face of the lens, which, being 
convex backwards, is, of course, concave forwards, and 
acts as a concave mirror. 

Suppose the eye to be steadily fixed on a distant object, 
and then adjusted to a near one in the same line of vision, 
the position of the eyeball remaining unchanged. Then 
the upright image reflected from the surface of the cornea, 
and the inverted image from the back of the lens, will 
remain unchanged, though it is demonstrable that their 
size or apparent position must change if either the cor- 
nea, or the back of the lens, alter either their form or 



Fig. 77 

Illustrates the change in the form of the lens when adjusted—.^ to distant, 
B to near objects. 

their position. But the second upright image, that re- 
flected by the front face of the lens, does change both its 
size and its position ; it comes forward and grows smaller, 
proving that the front face of the lens has become more 
convex. The change of form of the lens is, in fact, that 
represented in Fig. 77. 

These may be regarded as the facts of adjustment with 
which all explanations of that process must accord. 
They at once exclude the hypotheses (i) that adjustment 
is the result of the compression of the ball of the eye by 
its muscles, which would cause a change in the fonn of 
the cornea ; (2) that adjustment results from a shifting of 
the lens bodily, for its hinder face does not move ; (3) that 
it results from the pressure of the iris upon the front face 
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of the lens, for under these circumstances the hinder face 
of the lens would not remain stationary. This last hypo- 
thesis is further negatived by the fact that adjustment takes 
place equally well when the iris is absent. 

One other explanation remains, which is, in all proba- 
bility, the true one, though not altogether devoid of diffi- 
culties. The lens, which is very elastic, is kept habitually 
in a state of tension by the elasticity of its suspensory 
ligament, and consequently has a flatter form than it 
would take if left to itself. If the ciliary muscle contracts, 
it must, as has been seen, relax that ligament, and 
thereby diminish its clastic tension upon the lens. The 
lens, consequently, will become more convex, returning 
to its former shape when the ciliary muscle ceases to 
contract, and allows the choroid to return to its ordinary 
place. 

If this be the true explanation of adjustment, the sense 
of effort we feel must arise from the contraction of the 
ciliary muscle, 

22. Adjustment can take place only within a certain 
range, which admits of great individual variations. As 
a rule, no object which is brought within less than 
about ten inches of the eye can be seen distinctly without 
effort. 

But many persons are born with the surface of the 
cornea more convex than usual, or with the refractive 
power of the eye increased in some other way; while, 
very generally, as age draws on, the cornea flattens. In 
the former case, objects at ordinary distances are seen 
indistinctly, because these images fall not on the retina, 
but in front of it ; while, in the latter, the same indis- 
tinctness is the result of the rays of light strikir'g upon 
the retina before they have been brought to a focus. The 
defect of the former, or short-sighted people, is amended 
by wearing concave glasses, which cause the rays to 
diverge ; of the latter, or long-sighted people, by wearing 
convex glasses, which make the rays converge. 

In the water camera the image brought to a focus on 
the screen at the back is inverted; tlie image of a tree for 
instance is seen with the roots upwards and the leaves 
and branches hanging downwards. The right of the 
image also corresponds with the left of the object and 
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vice versd. Exactly the same thing takes place in the 
eye with the image focussed on the retina. It too is 
inverted. (See Lesson X. § ii.) 

23. The muscles which move the eyeball are altogether 
six in number— four straight muscles, or recti, and two 
oblique muscles, the obliqui (Fig. 78). The straight mus- 
cles are attached to the back of the orbit, round the edges 
of the hole through which the optic nerve passes, and 
run straight forward to their insertions into the sclerotic — 
one, the superior rectus, in the middle line above ; one, 



Fig 78. 


A, the muscles of the right e>rcball viewed from above, and B of the left 
eyeball viewed from the outer side ; S.R, the superior rectus ; Inf. R, the 
inferior rectus ; E.R,. In R. the external rectus ; S.Ob. the superior oblique ; 
Inf Ob. the inferior oblique : Ch. the chiasma of the optic nerves (//.) ; III. 
the third nerve which supplies all the muscles except the superior oblique and 
the external rectus. 

the inferior, opposite it below ; and one half-way on 
each side, the external and internal recti. The eyeball 
is completely imbedded in fat behind and laterally ; and 
these muscles turn it as on a cushion ; the superior rectus 
inclining the axis of the eye upwards, the inferior down- 
wards, the external outwards, the internal inwards. 

The two oblique muscles are both attached on the 
outer side of the ball, and rather behind its centre ; and 
they both pull in a direction from the point of attachment 
towards the inner side of the orbit— the lower, because 
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it arises here ; the upper, because, though it arises along 
with the recti from the back of the orbit, yet, after passing 
forwards and becoming tendinous at the upper and inner 
comer of the orbit, it traverses a pulley-like loop of 
ligament, and then turns downwards ana outwards to 
its insertion. The action of the oblique muscles is 
somewhat complicated, but their general tendency is to 
roll the eyeball on its axis, and pull it a little forward 
and inward. 

24. The eyelids are folds of skin containing thin plates 
of cartilage, and fringed at their edges with hairs, the eye- 
lashes^ and with a series of small glands called Meibomian, 



Fig. 79. 

The front view of the right eye dissected to show, Orh.^ the orbicular 
muscle of the eyelids ; the pulley and insertion of the superior oblique, S,Ob.^ 
and tlie inferior oblique, Inf, Ob , ; L,G. the lachrymal gland. 

Circularly disposed fibres of striped muscle lie beneath 
the integuments of the eyelids, and constitute the orbi- 
cularis muscle whiiah shuts theiti. The upper eyelid 
is raised by a special muscle, the levator ot the upper 
lid, which arises at the back of the orbit and runs 
forwards to end in the lid. 

The lower lid has no special depressor. 

25. At the edge of the eyelids the integument becomes 
continuous with a delicate, vascular, and highly nervous 
mucous membrane, the conjunctiva^ which lines the 
interior of the lids and the front of the eyeball, its 
epithelial layer being even continued over the cornea. 
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The numerous small ducts of a gland which is lodged 
in the orbit, on the outer side of the ball (Fig. 79, 
the lachrymal gland, constantly pour its watery secretion 
into the interspace between the conjunctiva lining the 
upper eyelid and that covering the ball. On the inner side 
of the eye is a reddish fold, the caruncula lachry malts, 
a sort of rudiment of that third eyelid which is to be 
found in many animals. Above and below, close to 
the caruncula, the edge of each eyelid presents a minute 
aperture (the punctum lachrymale), the opening of a 


Z.G 


Jig. 80. 

A front view of the left eye, with the eyelids partially dissected to show 
lachrymal gland, L.G., and lachrymal duct, L.D, 

small canal. The canals from above and below con- 
verge and open into the lachrymal sac; the upper blind 
end of a duct (Z./A, Fig. 80) which passes down from 
the orbit to the nose, opening below the inferior tur- 
binal bone (Fig. 40, h). It is through this system of 
canals that the conjunctival mucous membrane is con- 
tinuous with that of the nose ; and it is by them that 
the secretion of the lachrymal canal is ordinarily carried 
away as fast as it forms. 

But, under certain circumstanced, as when the con- 
junctiva is irritated by pungent vapours, or when painful 
emotions arise in the mind, the secretion of the lachrymal 
gland exceeds the drainage power of the lachrymal duct, 
and the fluid, accumulating between the lids, at length 
overflows in the form of tears. 
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LESSON X. 

THE COALESCENCE OF SENSATIONS WITH ONE 
ANOTHER AND WITH OTHER STATES OF CON 
SCIOOSNESS. 

1. In explaining the functions of the sensory organs, 
I have hitherto confined myself to describing the means 
by which the physical agent of a sensation is enabled 
to irritate a given sensory nerve ; and to giving some 
account of the simple sensations which are thus evolved. 

Simple sensations of this kind are such as might be 
produced by the irritation of a single nerve-fibre, or of 
several nerve-fibres by the same agent. Such are the 
sensations of contact, of warmth, of sweetness, of an 
odour, of a musical note, of whiteness, or redness. 

But very few of our sensations are thus simple. Most 
of even those which we are in the habit of regarding 
as simple, are really compounds of different sensations, 
or of sensations with ideas, or with judgments. For 
example, in the preceding cases, it is very difficult to 
separate the sensation of contact from the judgment that 
something is touching us ; of sweetness, from the idea of 
something in the mouth ; of sound or light, from the 
judgment that something outside us is shining, or sounding. 

2. The sensations of smell are those which are least 
complicated by accessories of this sort Thus, particles 
of musk diffuse themselves with great rapidity through 
the nasal passages, and give rise to the sensation of 
a powerful odour. But beyond a broad notion that 
the odour is in the nose, this sensation is unaccompanied 
by any ideas of locality and direction. Still less does 
it give rise to any conception of form, or size, or force, 
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or of succession, or contemporaneity. If a man had 
no other sense than that of smell, and musk were the 
only odorous body, he could have no sense of outness — 
no power of distinguishing between the external world 
and himself. 

3. Contrast this with what may seem to be the equally 
simple sensation obtained by drawing the finger along 
the table, the eyes being shut. This act gives one the 
sensation of a flat, hard surface outside oneself, which 
appears to be just as simple as the odour of musk, but 
is really a complex state of feeling compounded of— 

(a) Pure sensations of contact. 

\p) Pure muscular sensations of two kinds, — the one 
arising from the resistance of the table, the other from 
the actions of those muscles which draw the finger along. 

{c) Ideas of the order in which these pure sensations 
succeed one another. 

(d) Comparisons of these sensations and their order, 
with the recollection of like sensations similarly arranged, 
which have been obtained on previous occasions. 

{c) Recollections of the impressions of extension, flat- 
ness, &c. made on the organ of vision when these pre- 
vious tactile and muscular sensations were obtained. 

Thus, in this case, the only pure sensations are those 
of contact and muscular action. The greater part of 
what we call the sensation is a complex mass of present 
and recollected ideas and judgments. 

4. Should any doubt remain that we do thus mix up 
our sensations with our judgments into one indistinguish- 
able whole, shut the eyes as before, and, instead of 
touching the table with the finger, take a round lead 
pencil between the fingers, and draw that along the table. 
The ** sensation ” of a flat hard surfhee will be just as 
clear as before ; and yet all that we touch is the round 
surface of the pencil, and the only pure sensations we 
owe to the table are those afforded by the muscular sense. 
In fact, in this case, our “sensation” of a flat hard 
surface is entirely a judgment based upon what the 
muscular sense tells us is going on in certain muscles. 

A still more striking case of the tenacity with which 
we adhere to complex judgments, which we conceive 
to be pure sensations, and are unable to analyse otherwise 
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than by a process of abstract reasoning, is afforded by 
our sense of roundness. 

Anyone taking a marble between two fingers will say 
that he feels it to be a single round body ; and he will 
probably be as much at a loss to answer the question 
how he knows that it is round, as he would be if he 
were asked how he knows that a scent is a scent. 

Nevertheless, this notion of the roundness of the 
marble is really a very complex judgment, and that it 
is so may be shown by a simple experiment. If the 
index and middle fingers be crossed, and the marble 
placed between them, so as to be in contact with both, 
it is utterly impossible to avoid the belief that there 
are two marbles instead of one. Even looking at the 
marble, and seeing that there is only one, does not 
weaken the apparent proof derived from touch that 
there are two.^ 

The fact is, that our notions of singleness and round- 
ness are, really, highly complex judgments based upon 
a few simple sensations ; and when the ordinary con- 
ditions of those judgments are reversed, the judgment 
is also reversed. 

With the index and the middle fingers in their ordinary 
position, it is of course impossible that the outer sides 
of each should touch opposite surfaces of one spheroidal 
body. If, in the natural and usual position of the 
fingers, their outer surfaces simultaneously give us the 
impression of a spheroid (which itself is a complex 
judgment), it is in the nature of things that there must 
be two spheroids. But, when the fingers are crossed 
over the marble, the outer side of each finger is really 
in contact with a spheroid ; and the mind, taking no 
cognizance of the , crossing, judges in accordance with 
its universal experience, that two spheroids, and not 
one, give rise to the sensations which are perceived. 

5. Phenomena of this kind are not uncommonly called 
delusions of the senses; but there is no such thing as 
a fictitious, or delusive, sensation. A sensation must 

* A ludicrous form of this experiment is to apply the crossed finders to the 
end of the nose, when ^ it at once appears double ; and, in sj^te of the 
absurdity of the conviction^ the mind cannot expel it, so long as the sensa* 
lions last. 



A UDITOR Y SPECTRA, 


X.] 


239 


exist to be a sensation, and, if it exists, it is real and 
not delusive. But the judgments we form rejecting 
the causes and conditions of the sensations of which 
vve are aware, are very often erroneous and delusive 
enough ; and such judgments may be brought about 
in the domain of every sense, either by artificial 
combinations of sensations, or by the influence of unusual 
conditions of the body itself. The latter give rise to 
what arc called subjective sensations. 

Mankind would be subject to fewer delusions than they 
are, if they constantly bore in mind their liability to false 
judgments due to unusual combinations, either artificial 
or natural, of true sensations. Men say, I felt,” I 
heard,” I saw ” such and such a thing, when, in ninety- 
nine cases out of a hundred, what they really mean Is, 
that they judge that certain sensations of touch, hearing, 
or sight, of which they were conscious, were caused by 
such and such things. 

6. Among subjective sensations within the domain of 
touch, arc the feelings of creeping and prickling of the 
skin, which are not uncommon in certain states of the 
circulation. The subjective evil smells and bad tastes 
which accompany some diseases are very probably due to 
similar disturbances in the circulation of the sensory 
organs of smell and taste. 

Many persons are liable to what may be called auditory 
spectra — music of various degrees of complexity sounding 
in their ears, without any external cause, while they are 
wide awake. I know not if other persons are similarly 
troubled, but in reading books written by persons with 
whom I am acquainted, I am sometimes tormented by 
hearing the words pronounced in the exact way in which 
these persons would utter them, any ijrick or peculiarity of 
voice, or gesture, being, also, very accurately reproduced. 
And I suppose that everyone must have been startled, at 
times, by the extreme distinctness with which his thoughts 
have embodied themselves in apparent voices. 

The most wonderful exemplifleations of subjective sen- 
sation, however, are afforded by the organ of sight. 

Anyone who has witnessed the sufferings of a man 
labouring under delirium treffiens (a disease produced by 
excessive drinking), from the marvellous distinctness of 
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his visions, which sometimes take the forms of devils, 
sometimes of creeping animals, but almost always of 
something fearful or loathsome, will not doubt the inten- 
sity of subjective sensations in the domain of vision. 

7. But that illusive visions of great distinctness should 
appear, it is not necessary for the nervous system to be 
thus obviously deranged. People in the full possession of 
their faculties, and of high intelligence, may be subject to 
such appearances, for which no distinct cause can be 
assigned. An excellent illustration of this is the famous 
case of Mrs. A. given by Sir David Brewster, in *his 
•^Natural Magic.*^ (See Appendix.) 

It should be mentioned that Mrs. A. was naturally a 
pqrson of. very vivid imagination, and that, at the time the 
most notable of these illusions appeared, her health was 
weak from bronchitis and enfeebled digestion. 

It is obvious that nothing but the singular courage and 
clear intellect of Mrs. A. prevented her from becoming a 
mine of ghost stories of the most excellently authenticated 
kind. And the particular value of her history lies in its 
showing, that the clearest testimony of the most un- 
impeachable witness may be quite inconclusive as to the 
objective reality of something which the witness has seen. 

Mrs. A. undoubtedly saw what she said she saw. The 
evidence of her eyes as to the existence of the apparitions, 
and of her cars to those of the voices, was, in itself, as 
perfectly trustworthy as their evidence would have been 
had the objects really existed. For there can be no doubt 
that exactly those parts of her retina which would have 
been affected by the image of a cat, and those parts of 
her auditory organ which would have been set vibrating 
by her husband’s voice, or the portions of the sensorium 
with which those organs of sense are connected, were 
thrown into a corresponding state of activity by some 
internal cause. 

What the senses testify is neither more nor less than the 
fact of their own affection. As to the cause of that affec- 
tion they really say nothing, but leave the mind to form 
its own judgment on the matter. A hasty or superstitious 
person in Mrs* A.*s place would have formed a wrong 
judgment, and would have stood by it on the plea that 
“ she must believe her senses,*' 
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8. The delusions of the judgment, produced not by 
abnormal conditions of the body, but by unusual or 
artificial combinations of sensations, or by suggestions of 
ideas, are exceedingly numerous, and, occasibnally are 
not a little remarkable. 

Some of those which arise out of the sensation of 
touch have already been noted, I do not know of any 
produced through smell or taste, but hearing is a fertile 
source of such errors. 

What is called %ientriloquism (speaking from the belly), 
and is not uncommonly ascribed to a mysterious power 
of producing voice somewhere else than in the larynx, 
depends entirely upon the accuracy with which the per- 
former can simulate sounds of a particular character, and 
upon the skill with which he can suggest a belief in the 
existence of the causes of these sounds. Thus, if the 
ventriloquist desire to create the belief that a voice issues 
from the bowels of the earth, he imitates with great 
accuracy the tones of such a half-stifled voice, and sug- 
gests the existence of some one uttering it by directing 
his answers and gestures towards the ground. These 
gestures and tones are such as would be produced by a 
given cause ; and no other cause being apparent, the 
mind of the bystander insensibly judges the suggested 
cause to exist. 

9. The delusions of the judgment through the sense of 
sight — optical delusions^ as they are called^are more 
numerous than any others, because such a great number 
of what we think to be simple visual sensations arc really 
very complex aggregates of visual sensations, tactile 
sensations, judgments, and recollections of former sensa- 
tions and judgments. 

It will be instructive to analyse sonfe of these judgments 
into their principles, and to explain the delusions by the 
application of these principles. 

10. When an external body is felt by the touch to be in a 
given place ^ the image of that body falls on a point of the 
retina which lies at one end of a straight line joinvig the 
body and the retina^ and traversing a particular regio 7 t of 
the centre of the eye. This straight line is called the 
OPTIC AXIS. 

Conversely^ when any part of the surface of the retina 
R 
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is excited^ the luminous sensation is referred by the mind 
to some point outside the body^ in the direction of the 
optic axis. 

It is for this reason that when a phosphene is created 
by pressure, say on the outer and lower side of the eye- 
ball, the luminous image appears to lie above, and to the 
inner side of, the eye. Any external object which could 
produce the sense of light in the part of the retina pressed 
upon must, owing to the inversion of the retinal images 
(see Lesson IX. § 23), in fact occupy this position ; and 
hence the mind refers the light seen to an object in that 
position. 

X I. The same kind of explanation is applicable to the 
apparent paradox that, while all the pictures of external 
objects are certainly inverted on the retina by the refract- 
ing media of the eye, we nevertheless see them upright. 
It is difficult to understand this, until one reflects that the 
retina has, in itself, no means of indicating to the mind 
which of its parts lies at the top, and which at the bottom ; 
and that the mind learns to call an impression on the 
retina high or low, right or left, simply on account of the 
association of such an impression with certain coincident 
tactile impressions. In other words, when one part of the 
retina is affected, the object causing the affection is found 
to be near the right hand ; when another, the left ; when 
another, the hand has to be raised to reach the object ; 
when yet another, it has to be depressed to reach it. And 
thus the several impressions on the retina are called 
right, left, upper, lower, quite irrespectively of their real 
positions, of which the mind has, and can have, no 
cognizance. 

12. IV/ien an external body is ascertained by touch to 
be simple^ it forms hut one image on the retina of a single 
eyes <^nd when two or more images fall on the retina of 
a single eye, tJuy ordinarily proceed from a corresponding 
number of bodies which are distinct to the touch. 

Conversely, the sensation of two or more images is 
judged by the mind to proceed from two or more objects. 

If two pin-holes be made in a piece of cardboard at a 
distance less than the diameter of the pupil, and a small 
object like the head of a pin be held pretty close to the 
eye, and viewed through these holes, two images of the 
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head of the pin will be seen. The reason of this is, that 
the rays of light from the head of the pin are split by the 
card into two minute pencils, which pass into the eye on 
either side of its centre, and cannot be united again and 
brought to one focus on account of the nearness of the 
pin to the eye. Hence they fall on different parts of the 
retina, and each pencil of rays, being very small, makes a 
tolerably distinct image of its own of the pin^s head on 
the retina. Each of these images is now referred outward 
(§ 10) in the direction of the appropriate optic axis, and 
two pins are apparently seen instead of one. A like expla- 
nation applies to multiplying glasses and doubly refract- 
ing crystals, both of which, in their own ways, split the 
pencils of light proceeding from a single object into two 
or more separate bundles. These give rise to as many 
images, each of which is referred by the mind to a distinct 
external object. 

13. Certain visual phenomena ordinarily accompany those 
products of tactile sensation to which we give the name 
of size^ distance^ and form. TkuSy other things being 
alike^ the space of the retina covered by the image of a 
large object is larger than that covered by a small object; 
while that covered by a near object ts larger than that 
covered by a distinct object; ana, other cojiditions being 
alike, a near object is more brilliant than a distant one. 
Furthermore, the shadows of objects differ with the forms 
of their surfaces, as determined by touch. 

Conversely, if these visual sensations can be produced, 
they inevitably suggest a belief in the existence of objects 
competent to produce the corresponding tactile sensations. 

What is called perspective, whether solid or aerial, in 
drawing, or painting, aepends on the application of these 
principles. It is a kind of visual ventriloquism — the 
painter putting upon his canvas all the conditions requisite 
for the production of images on the retina, having the size, 
relative form, and intensity of colour of those which would 
actually be produced by the objects themselves in nature. 
And the success of his picture, as an imitation, depends 
upon the closeness of the resemblance between the images 
it produces on the retina, and those which would be pro- 
duced by the objects represented. 

14. To most persons the image of a pin, at five or six 

R 2 
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inches from the eye, appears blurred and indistinct — ^the ey e 
not being capable of adjustment to so short a focus. If a 
small hole be made in a piece of card, the circumferential 
rays which cause the blur are cut off, and the image 
becomes distinct. But at the same time it is magnifi^, 
or looks bigger, because the image of the pin, in spite of 
the loss of the circumferential rays, occupies a much 
larger extent of the retina when close than when distant. 
All convex glasses produce the same effect — ^while concave 
lenses diminish the apparent size of an object, because 
they diminish the size of its image on the retina. 

1 5. The moon, or the sun, when near the horizon appear 
very much larger than they are when high in the sky. 
When in the latter position, in fact, we have nothing to 
compare them with, and the small extent of the retina 
which their images occupy suggests small absolute size. 
But as they set, wc see them passing behind great trees and 
buildings which we know to be very large and very distant, 
and yet occupying a larger space on the retina than the 
latter do. Hence the vague suggestion of their larger 
size. 

16. If a convex surface be lighted from one side, the side 
towards the light is bright — ^that turned from the light, 
dark, or in shadow ; while a concavity is shaded on the 
side towards the light, bright on the opposite side. 

If a new half-crown, or a medal with a well-raised head 
upon its face, be lighted sideways by a candle, we at once 
know the head to be raised (or a cameo) by the disposition 
of the light and shade ; and if an intaglio, or medal on 
which the head is hollowed out, be lighted in the same 
way, its nature is as readily judged by the eye. 

But now, if either of the objects thus lighted be viewed 
with a convex lens, which inverts its position, the light and 
dark sides will be reversed. With the reversal the judg- 
ment of the mind will change, so that the cameo will & 
regarded as an intaglio, and the intaglio as a cameo; 
for the light still comes from where it did, but the cameo 
appears to have the shadows of an intaglio, and vice versd. 
So completely, however, is this interpretation of the facts 
as a matter of judgment, that if a pin be stuck beside the 
medal so as to throw a shadow, the pin and its shadow, 
being reversed by the lens, will suggest that the direction 
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of the light is also reversed, and the medals will seem to 
be what they really arc. 

17. Whenever an external object is watched rapidly 
changing its form^ a continuous series of different pictures 
of the object is impressed upon the same spot of the retina. 

Conversely y if a continuous series of different pictures of 
one object is impressed upon one part of the retina^ the 
mind judges that they are due to a single external object^ 
undergoing changes of form. 

This is the principle of the curious toy called the than- 
matrope, or “ zootrope,” or “ wheel of life,” by the help of 
which, on looking through a hole, one sees images of 
jugglers throwing up and catching balls, or boys playing 
at leapfrog over one another’s backs. This is managed 
by painting at intervals, on a disk of card, figures and 
jugglers in the attitudes of throwing, waiting to catch, and 
catching ,* or boys “ giving a back,” leaping, and coming 
into position after leaping. The disk is then made to 
rotate before an opening, so that each image shall be pre- 
sented for an instant, and follow its predecessor before the 
impression of the latter has died away. The result is that 
the succession of different pictures irresistibly suggests 
one or more objects undergoing successive changes — the 
juggler seems to throw the balls, and the boys appear to 
jump over one another’s backs. 

18. When an external object is ascertained by touch to 
be single^ the centres of its retinal images in the two eyes 
fall upon the centres of the yellow spots of the two eyes^ 
when both eyes are directed towards it; but if there be 
two external objects,^ the centres of both their images 
cannot fall^ at the same timcy upon the centres of the 
yellow spots. 

Conversely, when the centres of two images, formed 
simultaneously in the two eyes, fall upon the centres of 
the yellow spots, the mind judges the itnages to be caused 
by a single external object; but if not, by two. 

This seems to be the only admissible explanation of the 
facts, that an object which appears single to the touch and 
when viewed with one eye, also appears single when it is 
viewed with both eyes, though two images of it are neces- 
sarily formed ; and on the other hand, that when the 
centres of the two images of one object do not fall on the 
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centres of the yellow spots, both images are seen sepa- 
rately, and we have double vision. In squinting, the axes 
of the two eyes do not converge equally towards the object 
viewed. In consequence of this, when the centre of the 
image formed by one eye falls on the centre of the yellow 
spot, the corresponding part of that formed by the other 
eye does not, ana double vision is the result. 

For simplicity’s sake we have supposed the images to 
fall on the centre of the yellow spot. But though vision is 
distinct only in the yellow spot, it is not absolutely limited 
to it ; and it is quite possible for an object to be seen as a 
single object with two eyes, though its images fall on the 
two retinas outside the yellow spots. All that is neces- 
sary is that the two spots of the retinas on which the images 
fall should be similarly disposed towards the centres of 
their respective yellow spots. Any two points of the two 
retinas thus similarly disposed towards their respective 
yellow spots (or more exactly to the points in which the 
optic axes end), are spoken of as corresponding points; 
and any two images covering two corresponding areas 
are conceived of as coming from a single object. It is 
obvious that the inner (or nasal) side of one retina corre- 
sponds to the outer (or cheek) side of the other. 

19. Jn single vision with two eyes, the axes of the two 
eyes, of the movements of which the muscular sense gives 
an indication, cut one another at a greater angle when the 
object approaches, at a less angle when it goes further off. 

Conversely, if without changing the position of an 
object, the axes of the two eyes which view it can be made 
to converge or diverge, the object will seem to approach or 
go further off. 

In the instrument called the pseudoscope, mirrors or * 
prisms are disposed iti such a manner that the angle at 
which rays of light from an object enter the two eyes, can 
be altered without any change in the object itself; and 
consequently the axes of these eyes are made to converge or 
diverge. In the former case the object seems to approach ; 
in the latter, to recede. 

20. When a body of moderate size, ascertained by touch 
to be solid, is viewed with both eyes, the images of it, 
formed by the two eyes, are necessarily different (one 
showing more of its right side, the other of its left side). 
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Nevertheless^ they coalesce into a common image^ which 
gives the impression of solidity. 

Conversely^ if the two images of the right and left 
aspects of a solid body be made to fall upon the retinas of 
the two eyes in such a way as to coalesce into a common 
image, they are judged by the mind to proceed from the 
single solid body which alone, tmder ordinary circum- 
stances, is competent to produce them. 

The stereoscope is constructed upon this principle. 
Whatever its form, it is so contrived as to throw the 
images of two pictures of a solid body, such as would be 
obtained by the right and left eye of a spectator, on to 
such parts of the retinas of the person who uses the 
stereoscope as would receive these images, if they really 
proceeded from one solid body. The mind immediately 
judges them to arise from a single external solid body, and 
sees such a solid body in place of the two pictures. 

The operation of the mind upon the sensations presented 
to it by the two eyes is exactly comparable to that which 
takes place when, on holding a marble between the finger 
and thumb, we at once declare it to be a single sphere 
(§ 4). That which is absolutely presented to the mind by 
the sense of touch in this case is by no means the sensa- 
tion of one spheroidal body, but two distinct sensations of 
two convex surfaces. That these two distinct convexities 
belong to one sphere, is an act of judgment, or process of 
unconscious reasoning, based upon many particulars of 
past and present experience, of which we have, at the 
moment, no distinct consciousness. 
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LESSON XI. 


THE NERVOUS SYSTEM AND INNERVATION, 


1. The sensory organs are, as we have seen, the chan- 
nels through which particular physical agents are enabled 
to excite the sensory nerves with which these organs are 
connected ; and the activity of these nerves is evidenced 
by that of the central organ of the nervous system, which 
activity becomes manifest as a state of consciousness — 
the sensation. 

We have also seen that the muscles are instruments by 
which a motor nerve, excited by the central organ with 
which it is connected, is able to produce motion. 

The sensory nerves, the motor nerves, and the central 
organ, constitute the greater part of the nervous system y 
which, with its function of iun&rvationy we must now study 
somewhat more closely, and as a whole. 

2. The nervous apparatus consists of two sets of nerves 
and nerve-centres, which are intimately connected together 
and yet may be conveniently studied apart. These are 
the cerebrospinal system and the sympathetic system. 
The former consists of the cerebrospinal axis (composed 
of the brain and spinal cord) and the cerebral and spinal 
nerveSy which are connected with this axis. The latter 
comprises the chain of sympathetic gany^lia, the nerves 
which they give off, and the nervous cords by which they 
are connected with one another and with the cerebro- 
spinal nerves. 

Nerves are made up entirely of nerve-fibres, the struc- 
ture of which is somewhat different in the cerebro-spinal 
and in the sympathetic systems. (See Lesson XII., \ 16.) 
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Nerve-centres, on the other hand, are composed of uerve^ 
cells or ganglionic corpuscles^ mingled with nerve-fibres 
(Lesson XH., § i6). Such cells, or corpuscles, are found in 
various parts of the brain and spinal cord, in tlie sympa- 
thetic ganglia, and also in the ganglia belonging to spinal 
nerves as well as in certain sensory organs, such as the 
retina and the internal ear. 

3. The cerebrospinal axis lies in the cavity of the skull 
and spinal column, the bony walls of which cavity are 
lined by a very tough fibrous membrane, serving as the 
periosteum of the component bones of this region, and 
called the dura mater. The brain and spinal cord them- 
selves are closely invested by a very vascular fibrous 
tissue, called pia tnater. The numerous blood-vessels 
supplying these organs run for some distance in the pia 
mater, and where they pass into the substance of the 
brain or cord, the fibrous tissue of the pia mater accom- 
panies them to a greater or less depth. 

The outer surface of the pia mater ^ and the inner surface 
of the dura mater ^ pass into a delicate fibrous tissue, lined 
by an epithelium, which is called the arachnoid 
Thus one layer of arachnoid coats the brain and spinal 
cord, and another lines the dura mater. As these layers 
become continuous with one another at various points, the 
arachnoid forms a sort of shut sac, like the pericardium; 
and, in common with other serous membranes, it secretes 
a fluid, the arachnoid Jiuid, into its interior. The inter- 
space between the internal and external layers of the 
arachnoid of the brain is, for the most part, very small ; 
that between the corresponding layers of the arachnoid of 
the spinal cord is larger. 

4. The spinal cord (Fig. 81) is a column of greyish- 
white soft substance, extending from tfie top of the spinal 
canal, where it is continuous with the brain, to about the 
second lumbar vertebra, where it tapers off into a filament. 
A deep fissure, the a>iterior fissure (Fig. 82, i), divides it 
in the middle line in front, nearly down to its centre ; and 
a similar cleft, the posterior fissure (Fig. 82, 2), also ex- 
tends nearly to its centre in the middle line behind. The 
pia mater extends into each of these fissures, and supports 
the vessels which supply the cord with blood. In conse- 
quence of the presence of these fissures, only a narrow 
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the interior. And this grey matter ^ as it is called, is so 
disposed that, in a transverse section, it looks something 
like a crescent, with one end bigger than the other, and 
with the concave side turned outwards. The two ends of 
the crescents are called its horns or cornua (Fig. 82, ee)^ 
the one directed forwards being the anterior cornu j the 
one turned backwards the posterior cornu (Fig. 82, a d). 
The convex sides of the cornua of the grey matter approach 
one another, and are joined by the bridge which contains 
the central canal. 

There is a fundamental difference in structure between 
the grey and the white matter. The white matter consists 
entirely of nerve-fibres supported in a delicate framework 
of connective tissue, and accompanied by blood-vessels. 
Most of these fibres run lengthways in the cord, and con- 
sequently, in a transverse section, the white matter is really 
compost of a multitude of the cut ends of these fibres. 

^ The. grey matter, on the other hand, contains in addi- 
tion, a number of nerve-cells or ganglionic corpuscles, 
some of them of considerable size. These cells are wholly 
absent in the white matter. 

Many of the nerve-fibres of which the anterior roots are 
composed may be traced into the anterior cornu, while 
those of the posterior roots enter the posterior cornu. 

6. The physiological properties of the organs now de- 
scribed are very remarkable. 

If the trunk of a spinal nerve be irritated in anyway, as 
by pinching, cutting, galvanizing, or applying a hot body, 
two things happen : in the first place,, all the muscles to 
which filaments of this nerve are distributed, contract ; in 
the second, acute pain is felt, and the pain is referred to 
that part of the skin to which fibres of the nerve are dis- 
tributed, In othei^ words, the effect of irritating the trunk 
of a nerve is the same as that of irritating its component 
fibres at their terminations. 

The effects just described will follow upon irritation of 
any part of the branches of the nerve ; except that when a 
branch is irritated, the only muscles directly afiected, and 
the only region of the skin to which pain is referred, will 
be those to which that branch sends nerve-fibres. And 
these effects will follow upon irritation of any part of a 
nerve Horn its smallest branches up to the point of its 
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trunk, at which the anterior and posterior bundles of root 
fibres unite. 

If the anterior bundle of root fibres be irritated in the 
same way, only half the previous effects are bought about. 
That is to say, all the muscles to which the nerve is dis- 
tributed contract, but no pain is felt. 

So again if the posterior, ganglionated bundle be irri- 
tated, only half the effects of irritating the whole trunk is 
produced. But it is the other half ; that is to say, none 
of the muscles to which the nerve is distributed contract, 
but intense pain is referred to the whole area of skin 
to which the fibres of the nerve are distributed. 

8. It is clear enough, from these experiments, that all 
the power of causing muscular contraction which a spinal 
nerve possesses, is lodged in the fibres which compose its 
anterior roots ; and all the power of giving rise to sensa- 
tion, in those of its posterior roots. Hence the anterior 
roots are commonly called motor, and the posterior 
sensory. 

The same truth may be illustrated in other ways. Thus, 
if, in a living animal, the anterior roots of a spinal nerve 
be cut, the animal loses all control over the muscles to 
which that nerve is distributed, though the sensibility of 
the region of the skin supplied by the nerve is perfect. 
If the posterior roots be cut, sensation is lost, and volun- 
tary movement remains. But if both roots be cut, neither 
voluntary movement nor sensibility is any longer possessed 
by the part supplied by the nerve. The muscles are said 
to be paralysed, and the skin may be cut, or burnt, with- 
out any sensation being excited. 

If, when both roots are cut, that end of the motor root 
which remains connected with the trunk of the nerve be 
irritated, the muscles contract ; whil#, if the other end 
be so treated, no apparent effect results. On the other 
hand, if the end of the sensory root connected with the 
trunk of the nerve be irritated, no apparent effect is pro- 
duced, while, if the end connected with the cord be thus 
served, violent pain immediately follows. 

When no apparent effect follows upon the irritation of 
any nerve, it is not probable that the molecules of the 
nerve remain unchanged. On the contrary, it would 
appear that the same change occurs in all cases \ but a 
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motor nerve is connected with nothing that can make that 
change apparent save a muscle : and a sensory nerve 
with nothing that can show an effect but the central 
nervous system. 

9. It will be observed that in all the experiments men- 
tioned there is evidence that, when a nerve is irritated, a 
something, probably a change in the arrangement of its 
molecules, is propagated along the nerve-fibres. If a 
motor or a sensory nerve be irritated at any point, con- 
traction in the muscle, or sensation in the central organ, 
immediately follows. But if the nerve be cut, or even 
tightly tied at any point between the part irritated and 
the muscle or central organ, the effect at once ceases, just 
as cutting a telegraph wire stops the transmission of the 
electric current or impulse. When a limb, as we say, 

goes to sleep,*’ it is because the nerves supplying it have 
been subjected to pressure sufficient to destroy the nervous ^ 
continuity of the fibres. We lose voluntary control over, 
and sensation in, the limb, and these powers are only 
gradually restored as that nervous continuity returns. 

Having arrived at this notion of an impulse travelling 
along a nerve, we readily pass to the conception of a sensory 
nerve as a nerve which, when active, brings an impulse to 
the central organ, or is afferent; and of a motor nerve, as a 
nerve which carries away an impulse from the organ, or is 
efferent. It is very convenient to use these terms to de- 
note the two great classes of nerves ; for, as we shall find 
(§ 12), there are afferent nerves which are not sensory in 
the sense of giving rise to a change of consciousness, or 
sensation, while there are efferent nerves which are not 
motor, in the sense of inducing muscular contraction. 
Such, for example, are the nerves by which the electrical 
fishes give rise to- discharges of electricity from peculiar 
organs to which those nerves are distributed. The pneu- 
mogastric when it stops the beat of the heart cannot be 
called a motor, and yet is then acting as an efferent nerve. 

* Their ** nervous continuity'*— because their physical continuity is not 
interrupted as a whole, but only that of the substance which acts as a con- 
■ ductor of the nervous influence ; or, it may be that only the conductinz 
power of a part of that substance is interfered with. Imagine a telegraph 
cable, made of delicate caoutchouc tubes, filled with mercury— a squeeze 
would interrupt the "electrical continuity" of the cable, without destroying 
its physical continuity. This analogy may not be exact, but it helps to make 
the nervous phenomena intelligible. , , 
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It will, of course, be understood, as pointed out above, 
that the use of these words does not imply that when a 
nerve is irritated in the middle of its length, the impulses 
set up by that irritation travel only away from the central 
organ if the nerve be efferent, and towards if it be afferent. 
On the contrary, we have evidence that in both cases the 
impulses travel both ways. All that is meant is this, that 
the afferent nerve from the disposition of its two ends, in 
the skin, &c. and in the central organ, is of use only when 
impulses are travelling along it towards the central organ, 
and similarly the efferent nerve is of use only when im- 
pulses are travelling along it, away from the central organ. 

10. There is no difference in structure, in chemical or 
in physical character, between afferent and efferent nerves. 
The impulse which travels along them requires a certain 
time for its propagation, and is vastly slower than many 
other forces — even slower than sound. 

11. Up to this point our experiments have been confined 
to the nerves. We may now test the properties of the 
spinal cord in a similar way. If the cord be cut across 
(say in the middle of the back), the legs and all the parts 
supplied by nerves which come off below the section, will 
be insensible, and no effort of the will can make them 
move ; while all the parts above the section will retain 
their ordinary powers. 

When a man hurts his back by an accident, the cord is 
not unfrequently so damaged as to be virtually cut in two, 
and then paralysis and insensibility of the lower part of 
the body ensue. 

If, when the cord is cut ^icross in an animal, the cut 
end of the portion below the division, or away from the 
brain, be irritated, violent movements of all the muscles 
supplied by nerves given off from the lower part of the 
cord take place, but there is no sensation. On the other 
hand, if that part of the cord, which is still connected with 
the brain, or better, if any afferent nerve connected with 
that part of the cord be irritated, great pain ensues, as is 
shown by the movements of the animal, but in these 
movements the muscles supplied by nerves coming from 
the spinal cord below the cut take no part ; they remain 
perfectly quiet. 

12. Thus, it may be said that, in relation to the brain 
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the coJxi is a great mixed motor and sensory nerve. But 
it is also much more. For if the trunk of a spinal nerve 
be cut through, so as to sever its connection with the cord, 
an irritation of the skin to which the sensory fibres of that 
nerve are distributed, produces neither motor nor sensory 
effect. 

But if the cord be cut through anywhere so as to sever 
its connection with the brain, irritation applied to the skin 
of the parts supplied with sensory nerves from the part of 
the cord below the section, though it gives rise to no sen- 
sation, may produce violent motion of the parts supplied 
with motor nerves from the same part of the cord. 

Thus, in the case supposed above, of a man whose legs 
are paralysed and insensible from spinal injury, tickling 
the soles of the feet will cause the legs to kick out convul- 
sively. And as a broad fact, it may be said that, so long 
as both roots of the spinal nerves remain connected with 
the cord, irritation of any afferent nerve is competent to 
give rise to excitement of some, or the whole, of the efferent 
nerves so connected. 

If the cord be cut across a second time at any distance 
below the first section, the efferent nerves below the second 
cut will no longer be affected by irritation of the afferent 
nerves above it — but only of those below the second sec- 
tion, Or, in other words, in order that an afferent impulse 
may be converted into an efferent one by the spinal cord, 
the afferent nerve must be in uninterrupted material com- 
munication with the efferent nerve, by means of the sub- 
stance of the spinal cord. 

This peculiar power of the cord, by which it is com- 
petent to convert afferent into efferent impulses, is that 
which distinguishes it physiologically, as a central organ, 
from a nerve, and^'is called reflex action. It is a power 
possessed by the grey matter, and not by the white sub- 
stance of the cord. 

13. The number of the efferent nerves which may be ex- 
cited by the reflex action of the cord, is not regulated alone 
by the number of the afferent nerves which are stimulated 
by the irritation which gives rise to the reflex action. Nor 
does a simple excitation of the afferent nerve by any means 
necessarily imply a corresponding simplicity in the ar- 
rangement and succession of the reflected motor impulses. 
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Tickling the sole of the foot is a very simple excitation of 
the afferent fibres of its nerves ; but in order to produce 
the muscular actions by which the legs are drawn up, a 
great multitude of efferent fibres must act in regulated 
combination. In fact, in a multitude of cases, a reflex 
action is to be regarded rather as an order given by an 
afferent nerve to the cord, and executed by it, than as a 
mere rebound of the afferent impulse into the first efferent 
channels open to it. 

The various characters of thf^se reflex actions may be 
very conveniently studied in the frog. If a frog be deca- 
pitated, or, better still, if the spinal cord be divided close to 
the head and the brain be destroyed by passing a blunt 
wire into the cavity of the skull, the animal is thus de- 
prived (by an operation which, being almost instantaneous, 
can give rise to very little pain) of all consciousness and 
volition, and yet the spinal cord is left intact. At first the 
animal is quite flaccid and apparently dead, no movement 
of any part of the body (except the beating of the heart) 
being visible. This condition, however, being the result 
merely of the so-called shock of the operation, very soon 
passes off, and then the following facts may be observed. 

So long as the animal is untouched, so long as no 
stimulus is brought to bear upon it, no movement of any 
kind takes place — volition is wholly absent. 

If, however, one of the toes be gently pinched, the leg 
is immediately drawn up close to the body. 

If the skin between the thighs around the, anus be 
pinched, the legs are suddenly drawn up and thrust out 
again violently. 

If the flank be very gently stroked, there is simply a 
twitching movement of the muscles underneath ; if it be 
nmre roughly touched, or pinched, these twitching move- 
ments become more general along the whole side of the 
creature, and extend to the other side, to the hind legs, 
and even to the front legs. 

If the digits of the front limbs be touched, these will be 
drawn close under the body as in the act of clasping. 

If a drop of vinegar or any acid be placed on the top of 
one thigh, rapid and active movements will take place in 
the leg. The foot will be seen distinctly trying to rub 
pff the drop of ac;d from, the thigh. And >vhat is still 
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more striking, if the leg be held tight and so prevented 
from moving, the other leg will begin to rub off the acid. 
Sometimes if the drop be too large or too strong both legs 
begih at once, and then frequently the movements spread 
from the legs all over the body, and the whole animal is 
thrown into convulsions. 

Now all these various movements, even the feeblest and 
simplest, require a certain combination of muscles, and 
some of them, such as the act of rubbing off the acids, are 
in the highest degree complex. In all of them, too, a cer- 
tain purpose or end is evident, which is generally either to 
remove the body or part of the body from the stimulus, 
from the cause of irritation, or to thrust away the offending 
object from the body : in the more complex movements 
such a purpose is strikingly apparent. 

It seems, in fact, that in the frog’s spinal cord there are 
sets of nervous machinery destined to be used for a variety 
of movements, and that a stimulus passing along a sensory 
nerve to the cord sets one or the other of these pieces of 
machinery at work. 

14. Thus the spinal cord is, in part, merely a trans- 
mitter of impulses to and from the brain ; but, in part, it 
is an independent nervous centre, capable of originating 
combined movements upon the reception of the impulse 
of an afferent nerve. 

Regarding it merely as a conductor, the question arises, 
do all parts of it conduct all kinds of impulses indifferently? 
Or are certain kinds of impulses communicated only 
through particular parts of the cord ? 

The following experiments furnish a partial reply to 
these questions : — 

If the anterior half of the white matter of the dorsal 
part of the cord bb cut through, the will is no longer 
capable of exerting any influence on the muscles which 
are supplied with nerves from the lower segment of the 
cord. A similar section, carried through the posterior 
half of the white matter in this region, has no effect on the 
transmission of voluntary impulses. It is obvious, there- 
fore, that in the dorsal part of the cord, nervous impulses 
from the brain are sent through the anterior part of the 
white matter. 

The posterior half of the white matter may be cut 
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through at one point, and the anterior half at a point a 
little higher up, so that all the white fibres shall be divided 
transversely by the one cut or the other, without any in- 
terference with the material continuity of the cord, or 
damage to the grey matter. 

When this has been done, irritation of those sensory 
nerves which are connected with parts below the section 
excites the sensation of pain as strongly as ever. Hence 
it follows, that the afferent impulses, which excite pain 
when they reach the brain, pass through, and are conveyed 
by, the grey matter. And it has been found, by experi- 
ment, that, so long as even a small portion of the grey 
matter remains entire, these afferent impulses are efficiently 
transmitted. Singularly enough, however, irritation of the 
grey matter itself is said not to cause pain.^ 

If one-half of the cord, say the right, be cut through, 
transversely, down to its very middle, so as to interrupt all 
continuity of both white and grey matter between its upper 
and lower parts, irritation of the skin of the right side of 
the body, below the line of section, will give rise to as 
much pain as before, but all voluntary power will be lost 
in those muscles of that side, which are supplied by nerves 
coming off from the lower portion of the cord. Hence it 
follows, that the channels by which the afferent impulses 
are conveyed must cross over from the side of the cord 
which they enter to the opposite side ; while tke efferent 
impulses, sent down from the brain, must travel along that 
side of the cord by which they pass out. 

If this be true, it is clear that a longitudinal section, 
taken through the exact middle of the cord, will greatly 
impair, if not destroy, the sensibility of both sides of the 
body below the section, .but will leav« the muscles under 
the control of the will. And it is found experimentally 
that such is very largely the case. 

15. Such are the Unctions of the spinal cord, taken 
as a whole. The spinal nerves arc, as we have said, 
chiefly distributed to the muscles and to the skin. The 
nerves of the blood-vessels, for instance, the so-called 
9 -motor Y\^xyQ 3 (Lesson II. § 23), belong not to the spinal, 


* This is why, in the experiment described at end of § ix., it is better for 
testing the presence of sensations to irritate afferent nerves connected with 
the cord rather than the cut end of the cord itself. 

S 2 
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Fig. 83.— The Base op the Brain. 


A . frontal lobe ; B, temporal lobe of the cerebral hemibphci c ; ; Cb. ccrcbeb 
lum ; /. the olfactory nerve ; I I. the optic nerve ; III. JV. VI, the nerves 
of the muscles of the cy^; V. the trigemiiVal nerve ; VII. the nortio dura; 
VIII. the auditory nerve ; IX. the glossopharyngeal ; ..V. the i>ncumo- 
gastric ; XI. the spinal accessoiy XII. the hypoglossal, or motor nerve 
of the tongue. The number VI. is placed upon the fans Varolii, The 
crura cerebri are the broad bundles of fibres which he between the third 
and the fourth nerves on each side. The medulla oblongata {M) is seen to 
be really a continuation of the spinal cord ; on the lower end are seen the 
two cresoents of^ey matter ; the section, in fact, has been carried through 
the spinal cord; a httle below the proper medulla oblongata. From the 
sides the medulla oblongata are seen coming off the JT., A7., and XII, 
nerves ; and just where the medulla is covered, so to speak, by the trans* 
versely disposed Ions Varolii, arc seen coming off the VIL nerve, and 
more towards the middle line the VI. Out of the substance of the pons 
springs the K. nerve. In IVont of that is seen the well-^icfincd anterior 
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but to the sympathetic system. Along the spinal column, 
however, the spinal nerves give off branches which run in 
and join the sympathetic system. And it appears that 
many at least of the fibres w-hich run along in the sym- 
pathetic nerves going to blood-vessels, do really spring 
from the spinal cord, finding their way into the sym- 
pathetic system through these communicating or commis- 
sural branches. 

Experiments moreover go to show that the nervous in- 
fluence which keeps up the tone of the blood-vessels, that 
is, which keeps them in the usual condition of moderate 
contraction, proceeds from the spinal cord. 

The cord is, therefore, spoken of as containing centres 
for the vaso-motor nerves or, more shortly, vaso^motor 
centres. 

For example, the muscular walls of the blood-vessels 
supplying the ear and the skin of the head generally, are 
made to contract, as has been already mentioned, by 
nervous fibres derived immediately from the sympathetic. 
These fibres, however, do not arise from the sympathetic 
ganglia, but simply pass through them on their way from 
the spinal cord, to tlie upper dorsal region of which they 
can all be traced. At least, this is the conclusion drawn 
from the facts, that irritation of this region of the cord 
produces the same effect as irritation of the vaso-motor 
nerves themselves, and that destruction of this part of the 
cord paralyses them. 

Recent researches, however, have shown that the ner- 
vous influence does not originate here, but proceeds from 
higher up, from the medulla oblongata in fact, and simply 
passes down through this part of the spinal cord on its 
way to join the sympathetic ganglia. 

16. The brain (Fig. 83) is a comolex organ, consisting 
of several parts, the hindermost of which, termed medulla 


border of the ftons ; and coming forward in front of that line, between the 
/ V . and ///. nerves, on either side, are seen the crura cerebri. The two 
round bodies in the angle between the divermng crura are the so-called 
corpora albicantiaf and in front of them is / , the pituitary body. ^ This 
rests on the^ chiasma, or junction, of the optic nerves ; the continuation of 
each nerve is seen sweeping round the crura cerebri on either side. Im- 
mediately in front, between the wparated frontal lobes of the cerebral 
hemispheres, is seen the corpus callosum, CC, The fi'^sure of Sylvius, about 
on a level with I. on the left and //. on the right side, marks the division 
between front.!! and temporal lobes. 
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obloitgata^ passes insensibly into, and in its lower part 
has the same structure as, the spinal cord. 

Above, however, it widens out, and the central canal, 
spreading with it, becomes a broad cavity, which (leaving 
certain anatomical minutiae aside) may be said to be 
widely open above. This cavity is termed the fourth 
ventricle. Overhanging the fourth ventricle is a great 
laminated mass, cerebellufn {Cb, Figs. 83,^84, 85). On 
each side, this organ sends down several layers of trans- 
verse fibres, which sweep across the brain and meet in the 
middle line of its base, forming a kind of bridge (called 
pons Varolii, Fig. 83) in front of the medulla oblongata. 
The longitudinal nerve-fibres of the medulla oblongata 
pass forwards, among, and between these layers of trans- 
verse fibres, and become visible, in front of the pons, as 
two broad diverging bundles, called crura cerebri (Fig. 
83). Above the crura cerebri lies a mass of nervous 
matter raised up into four hemispherical elevations, called 
corpora quadrigemina (C.Q. Fig. 85). Between these 
and the ^ra cerebri is a narrow passage, which leads 
from the iburth ventricle into what is termed the third 
ventricle of the brain. The third ventricle is a narrow 
cavity lodged between two great masses of nervous 
matter, called optic thalamiy into which the crura cerebri 
pass. The roof of the third ventricle is merely membra- 
nous ; and a peculiar body of unknown function, the 
pineal body^ is connected with it. The floor of the third 
ventricle is produced into a sort of funnel, which ends in 
another anomalous organ, the pituitary body {PL Fig. 85 ; 
P, Fig. 83). 

The third ventricle is closed, in front, by a thin layer 
of nervous matter ; but, beyond this, on each side, there 
is an aperture in the boundary wall of the third ventricle 
which leads into a large cavity. The latter occupies the 
centre of the cerebral hemisphere, and is called the lateral 
ventricle. Each hemisphere is enlarged backwards, down- 
wards, and forwards into as many lobes ; and the lateral 
ventricle presents corresponding prolongations, or cornua. 

The floor of the lateral ventricle is formed by a mass of 
nervous matter, called the corpus striatum, into which the 
fibres that have traversed the optic thalamus enter (Fig. 
8 s, C.S). 
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The hemispheres are so large that they overlap all the 
other parts of the brain, and, in the upper view, hide them. 
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joined by a thick iiiass of trans\^erse fibres, the carpus 
callosum (Fig. 83, CC). 

The outer surfaces of the hemispheres are marked out 
into convolutions^ or gyri^ by numerous deep fissures (or 
sulct)^ into which the pia mater enters. One large and 
deep fissure which separates the anterior from the middle 
division of the hemisphere is called the fissure of Sylvius 

(Fig- 83)- 

17. In the medulla oblongata the arrangement of the 
white and grey matter is substantially similar to that 
which obtains in the spinal cord ; that is to say, the white 
matter is external and the grey internal. But in the 
bellum ^nd cerebral hemispheres jXhe grey matter is external 
and the white internal ; while, in the optic thalami and 
corpora striata^ grey matter and white matter are variously 
intermixed. 

18. Nerves are given off from/the Wmn in pairs, which 

succeed one another from befor^t^ackwards, to the num- 
ber of twelve (Fig. 85). ' 

The first pair^ counting from before backwards, are the 
olfactory nerves^ and the second are the optic nerves. The 
functions of these have already been described. 

The third pair are called motores oculi (movers of the 
eye), because they are distributed to all the muscles of the 
eye except two. 

The nerves of the fotirth pair and of the sixth pair 
supply, each, one of the muscles of the eye, on each side ; 
the fourth going to the superior oblique muscle, and the 
sixth to the external rectus. Thus the muscles of the eye, 
small and close together as they are, receive their nervous 
stimulus by three distinct nci*vcs. 

Each nerve of the fifth pair is very large. It has two 
roots, a motor and* a sensory, Ind further resembles a 
spinal nei*ve in having a ganglion on its sensory root. It 
is the nerve which supplies the skin of the face and the 
muscles of the jaws, and, having three chief divisions, is 
often called trigeminal. One branch containing sensory 
fibres, supplies the front of the tongue and is often spoken 
of the gustatorjy. 

The seventh fair furnish with motor nerves the muscles 
of the face, and some other muscles, and are called facial. 
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The eighth pair are the auditory nerves. As the seventh 
and eighth pairs of nerves leave the cavity of the skull 
together, they are often, and especially by English writers 
on anatomy, reckoned as one, divided into portio dura, or 
hard part (the facial) ; and portio mollis, or soft part (the 
auditory) of the “ seventh ” pair. 

The ninth pair in order, the glossopharyngeal, are 
mixed nerves ; each being, partly, a nerve of taste, and 
supplying the back of the tongue, and, partly, a motor 
nerve for the pharyngeal muscles. 



I’lc. S5, — A Diagram illustrating the Arrangement of tub Parts 
OF 7 HE Brain and the Origin of thb Nerves. 

// the cerebral hemispheres ; C.S. corpus striatum ; Th, optic thalamus ; 
P. pineal body ; Pt. pituitary body ; C.Q corpora quadrlEemina ; Ch. cere- 
bellum ; M. medulla oblongata ; /. — XII. t^ pairs of cerebral nerves ; 
Sp 1, Up, 2, the first and sewnd pairs of spinal nerves. 


The tenth pair is formed by the two pneumogastric 
nerves, often called the par vagimt. These very impor- 
tant nerves, and the next pair, are the only cerebral nerves 
which are distributed to regions of the body remote from 
the head. The pneumogastric supplies the larynx, the 
lungs, the liver, and the stomach, and branches of it are 
connected with the heart. 
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eleventh pairtigsiin^ called sjflnal accessory, differ 
widely from all the rest, in arising from the sides of the 
spinal marrow, between the anterior and posterior roots of 
the dorsal nerves. They run up, gathering fibres as they 
go, to the medulla oblongata, and then leave the skull by 
the same aperture as the pneumogastric and glossopha- 
ryngeal. '1 hey are purely motor nerves, supplying certain 
muscles of the neck, while the pneumogastric is mainly 
sensory, or at least afferent. As, on each side, the glosso- 
pharyngeal, pneumogastric, and spinal accessory nerves 
leave the skull together, they are frequently reckoned as 
one pair, which is then counted as the eighth. 

The last two nerves, by this method of counting, become 
the ninth pair, but they are really the twelfth. They are 
the motor nerves which supply the muscles of the tongue. 

19. Of these nerves, the two foremost pair do not pro- 
perly deserve that name, but are really processes of the 
brain. The olfactory pair are prolongations of the cere- 
bral hemispheres ; the optic pair, of the walls of the third 
ventricle ; and it is worthy of remark, that it is only these 
two pair of what may be called fatse nerves which arise 
from any part of the brain but the medulla oblongata — 
all the other true nerves being indirectly, or directly, 
traceable to that part of the brain, while the olfactory and 
optic nerves arc not so traceable. 

20. As might be expected from this circumstance 
alone, the medulla oblongata is an extremely important 
part of the cerebro-spinal axis, injury to it giving rise to 
immediate evil consequences of the most serious kind. 

Simple puncture 01 one side of the floor of the fourth 
ventricle produces for a while an increase of the quantity 
of sugar in the blood, beyond that which can be destroyed 
in ‘the organism. The sugar passes off by the kidneys, 
and thus this slight injury to the medulla produces a 
temporary disorder closely resembling the disease called 
diabetes. 

More extensive injury arrests the respiratory processes, 
the medulla oblongata being the nervous centre which 
gives rise to the contractions of the respiratory muscles 
and keeps the respiratory pump at work. 

The motor nerves engaged in ordinary respiration are 
certain spinal nerves, viz. the intercostal nerves supplying 
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the intercostal muscles and the phrenic nerve supplying 
the diaphragm. These motor nerves are undoubtedly 
brought into action by impulses proceeding at intervals 
from the medulla oblongata. But how these rhythmic 
impulses originate in the medulla oblongata is not very 
clear. There are reasons for thinking that the presence 
of venous blood in the lungs acts as a stimulus to the 
endings of the pneumogastric nerves, and sets going 
impulses which, travelling up along those nerves to the 
medulla oblongata, there produce respiratory movements 
by reflex action. But this is not all, for respiration, 
though profoundly modified, is not arrested by division 
or destruction of the pneumogastric nerves. Probably 
the medulla oblongata contains a nervous mechanism 
which acts as an independent centre in a manner some- 
what similar to the ganglia of the heart ; and so goes on 
of itself, though extremely sensitive to, and thus continually 
influenced by, the condition of the blood not only in the 
lungs but all over the body. 

If the injuries to the medulla oblongata be of such a 
kind as to irritate the roots of the pneumogastric nerve 
violently, death supervenes by the stoppage of the hearPs 
action in the manner already described (See Lesson II.) 

21. The afferent impulses, which arc transmitted through 
the cord to the brain and awake sensation there, cross, 

' as we have seen, from one-half of the cord to the other, 
immediately after they enter it by the posterior roots of 
the spinal nerves ; while the efferent, or volitional, impulses 
frQm.Ahe brain remain, throughout the cord, in that half 

it frd'tt which they will eventually pass by the anterior 
roots. nJ^t at the lower and front part of the medulla 
oblongat^ these also cross over ; and the white fibres 
which convey them arc seen passing obliquely from left 
to right and from right to left in •what is called the 
decussation of the anterior pyramids (Fig. 83). Hence, 
any injury, at a point higher up than the decussation, to 
the nerve-fibres which convey motor impulses from the 
brain, paralyses the muscles of the body and limbs of 
the opposite side. 

Division, therefore, of one of the crura cerebri^ say the 
right, gives rise to paralysis of the left side of the body 
and limbs, and the animal operated upon falls over to the 
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left side, because the limbs of that side are no longer able 
to support the weight. 

But, as the motor neiycs given off from the brain itself 
and arising from the medulla above the decussation of 
the pyramids do not cross over in this way, it follows, that 
disease or injury at a given point, on one side of the 
medulla oblongata, involving at once the course of the 
volitional motor channels to the spinal marrow, and the 
origins of the cranial motor nerves, will affect the same 
side of the head as that of the injury, but the opposite 
side of the body. 

If the origin of the left facial nerve, for example, be 
injured, and the volitional motor fibres going to the cord 
destroyed, in the upper part of the medulla oblongata, the 
muscles of the face of the left side will be paralysed, and 
the features will be drawn over to the opposite side, the 
muscles of the right side having nothing to counteract 
their action. But it is the right arm, and the right leg 
and side of the body, which will be powerless^ 

22. The functions of most of the parts of the brain 
which lie in front of the medulla oblongata are, at present, 
very ill understood ; but it is certain that extensive 
injury, or removal, of the cerebral hemispheres puts an 
end to intelligence and voluntary movement, and leaves 
the animal in the condition of a machine, working by the 
reflex action of the remainder of the ccrebro-spinal axis. 

We have seen that in the frog the movements of the 
body which the spinal cord alone, in the absence of the 
whole of the brain including the medulla oblongata, is 
capable of executing, are of themselves strikingly complex 
and varied. But none of these movements are voluntary 
or spontaneous ; they never occur unless the animal be 
stimulated. Removal of the cereijral hemispheres is alone 
sufficient to deprive the frog of all spontaneous or voluntary 
movements ; but the presence of the medulla oblongata 
and other parts of the brain (such as the corpora quadri- 
gemina, or what corresponds to them in the frog, and the 
cerebellum) renders the animal master of movements of a 
far higher nature than when the spinal cord only is left. 
In the latter case the animal does not breathe when 
left to itself, lies flat on the table with its fore limbs 
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beneath it in an unnatural position ; when irritated kicks 
out its legs, and may be thrown into actual convul- 
sions, but never jumps from place to place; when thrown 
into a basin of water falls to the bottom like a lump of 
lead, and when placed on its back will remain so, without 
making any effort to turn over. In the former case the 
animal sits on the table, resting on its front limbs, in the 
position natural to a frog ; breathes quite naturally ; when 
pricked behind jumps away, often getting over quite a 
considerable distance ; when thrown into water begins at 
once to swim, and continues swimming until it finds some 
object on which it can rest ; and when placed on its back 
immediately turns over and resumes its natural position. 
Not only so, but the following very striking experiment 
may be performed with it. Placed on a small board it 
remains perfectly motionless so long as the board is 
horizontal ; if, however, the board be gradually tilted up 
so as to raise the animaUs head, directly the board becomes 
inclined at such an angle as to throw the frog’s centre of 
gravity too much backwards, the creature begins slowly 
to creep up the board, and, if the board continues to be 
inclined, will at last reach the edge, upon which when the 
board becomes vertical he will seat himself with apparent 
great content. Nevertheless, though his movements when 
they do occur are extremely well combined and appa- 
rently identical with those of a frog possessing the whole 
of his brain, he never moves spontaneously, and never 
stirs unless irritated. 

There can be no doubt that the cerebral hemispheres 
are the seat of powers, essential to the production of those 
phenomena which we term intelligence and will ; but there 
i 1 no satisfactory proof, at present, that the manifesta- 
tion of any particular kind of mentj» faculty is especially 
allotted to, or connected with, the activity of any parti- 
cular region of the cerebral hemispheres. 

23.^ Even while the cerebral hemispheres are entire, 
and in full possession of their powers, the brain gives 
rise to actions which are as completely reflex as those of 
the spinal cord. 

When the eyelids wink at a flash of light, or a threatened 
blow, a reflex action takes place, in which the afferent 
nerves are the optic, the efferent the facial. When a bad 
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smell causes a grimace, there is a reflex action through 
the same motor nerve, while the olfactory nerves constitute 
the afferent channels. In these cases, therefore, reflex 
action must be effected through the brain, all the nerves 
involved being cerebral. 

When the whole body starts at a loud noise, the 
afferent auditory nerve gives rise to an impulse which 
passes to the medulla oblongata, and thence affects the 
great majority of the motor nerves of the body. 

24. It may be said that these are mere mechanical ac- 
tions, and have nothing to do with the operations which 
we associate with intelligence. But let us consider what 
takes place in such an act as reading aloud. In this case, 
the whole attention of the mind is, or ought to be, bent 
upon the subject-matter of the book ; while a multitude of 
most delicate muscular actions arc going on, of which the 
reader is not in the slightest degree aware. Thus the book 
is held in the hand, at the right distance from the eyes ; 
the eyes arc moved from side to side, over the lines and 
up and down the pages. Further, the most delicately 
adjusted and rapid movements of the muscles oi the lips, 
tongue, and throat, of the laryngeal and respiratory muscles, 
are involved in the production of speech. Perhaps the 
reader is standing up and accompanying the lecture with 
appropriate gestures. And yet every one of these muscular 
acts may be performed with utter unconsciousness, on his 
part, of anything but the sense of the words in the book. 
In other words, they are reflex acts. 

25. The reflex actions proper to the spinal cord itself 
are natural^ and are involved in the structure of the cord 
and the properties of its constituents. By the help of the 
brain we may acquire an infinity o| artificial reflex actions, 
that is to say, an action may require all our attention and 
all our volition for its first, or second, or third performance, 
but by frequent repetition it becomes, in a manner, part of 
our organization, and is performed without volition, or even 
consciousness. 

As everyone knows, it takes a soldier a long time to learn 
his drill — for instance, to put himself into the attitude of 
"attention" at the instant the word of command' is heard. 
But, after a time, the sound of the word gives rise to the 
act, whether the soldier be thinking of it, or not. There 
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is a story, which is credible enough, though it may not be 
true, of a practical joker, who, seeing a discharged veteran 
carrying home his dinner, suddenly called out “Atten- 
tion ! ” whereupon the man instantly brought his hands 
down, and lost his mutton and potatoes in the gutter. 
The drill had been thorough, and its effects had become 
embodied in the man’s nervous structure. 

The possibility of all education (of which military drill 
is only one particular form) is based upon the existence of 
this power which the nervous system possesses, of organ- 
izing conscious actions into more or less unconscious, or 
reflex, operations. It may be laid down as a rule, that if 
any two mental states be called up together, or in succes- 
sion, with due frequency and vividness, the subsequent 
production of the one of them will suffice to call up the 
other, and that whether we desire it or not. 

The object of intellectual education is to create such 
indissoluble associations of our ideas of things, in the order 
and relation in which they occur in nature ; that of a moral 
education is to unite as fixedly, the ideas of evil deeds with 
those of pain and degradation, and of good actions with 
those of pleasure and nobleness. 

26. The sympathetic system consists chiefly of a double 
chain of ganglia, lying at the sides and in front of the 
spinal column, and connected with one another, and with 
the spinal nerves, by commissural cords. From these 
ganglia, nerves are given off which for the most part follow 
the distribution of the vessels, but which, in the thorax and 
abdomen, form great networks, ox plexuses the heart 
and about the stomach. It is probable that a great pro- 
portion of the fibres of the sympathetic system is derived 
fjpm the spinal cord ; bflt others al^, in all probability, 
originate in the ganglia of the sympathetic itself. The 
sympathetic nerves influence the muscles of the vessels 
generally, and those of the heart, of the intestines, and of 
some other viscera : and it is probable that their ganglia 
are centres of reflex action to afferent nerves from these 
organs. But many of the motor nerves of the vessels are, 
as we have seen, under the influence of particular parts 
of the spinal cord, though they pass through sympathetic 
ganglia. 
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LESSON XII. 

HISTOLOGY I OR, THE MINUTE STRUCTURE OF THE 
TISSUES. 

1, The various organs and parts of the body, the work- 
ing of which has now been described, are not merely 
separable by the eye and the knife of the anatomist into 
membranes, nerves, muscles, bones, cartilages, and so 
forth ; but each of them is, by the help of the microscope, 
susceptible of a finer analysis, into certain minute con- 
stituents which, for the present, may be considered the 
ultimate structural elements of the body. 

2. There is a time when the human body, or rather its 
rudiment, is of one structure throughout, consisting of a 
more or less transparent matrix^ very similar in nature to 
the substance of which the white blood-corpuscles are 
composed, and often called protoplasm, through which 
are scattered minute rounded particles of a different 
optical aspect. These particles are called miclei; and 
as the matrix, or matter in which these nuclei are im- 
bedded, readily breaks up into spheroidal masses, one for 
each nucleus, and these investing masses easily take on 
the form of vesiclo3 or cells, th<s primitive structure is 
called cellular, and each cell is said to be nucleated. 

The material of the body when in this stage of growth 
is often spoken of as indifferent tissue. A very fair idea 
of its nature may be formed by supposing a multitude of 
white blood-coipuscles to be collected together into a soft 
but yet semi-solid mass. 

. In the present use of the term any distinct mass of pro- 
toplasm or living material may be called a cell. In the vast 
majority of cases, however, the cell contains a nucleus. 
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distinguished as has just been said from the cell-substance 
in which it lies. Very frequently, but by no means always, 
the outer layer of the cell-substance is hardened into a 
distinct casing or envelope, the cell-wall^ the cell then 
becoming an undeniable vesicle, and the cell-substance 
being often spoken of as the cell contents. The cell- 
substance may remain as soft semi-solid protoplasm, or 
may be hardened in various ways, or may be wholly or 
partially liquefied ; in the latter case a cell-wall is naturally 
always present. 



Fig. 86. 


A, vertical section of a layer of epidermis, or epithelium, from its free to its 
de^ surface. B, lateral views of the cells of which this layer is composed at 
different heights: cell in th^ deepest layer, and therefore most recently 
formed and least altered ; cell higher im, and therefore somewhat changed ; 
r, cells still more changed, and much flattened. C, scales such as d viewed 
from their flat sides. (Magnified about *50 diameters.) 

As development goes on, the nuclei simply increase in 
number by division and subdivision, without undergoing 
any marked change ; ^ but the substance in which they are 

^ * Each nucleus divides into two, and eadi K&lf soon grows up into the 
sue the imrent nucleus. 'While this is going e« ihe matrix round the 
nuclei also divides, each new nucleus having a quantity of matrix allotted to 
«t, so as to form a new' cell exactly Klee the old one, from which it sprang. 

T 
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imbedded, becomes very variously modified, both chemi- 
cally and structurally, and gives rise to those peculiarities 
by which completely formed tissues are distinguished from 
one another. 

3. In the adult body the simplest forms of tissue, i,e, 
those in which the matrix has been least changed, are 
perhaps the various kinds of epithelmm (including the 
epidermis). 

These are distinctly cellular in nature, that is, the portioh 
of the matrix belonging to each nucleus can, with a little 
pains, be recognized as distinct from the portions belonging 
to the other nuclei. In fact they differ from white blood cor- 
puscles chiefly in two points ; firstly, the matrix of each cell 
becomes more or less chemicaliy changed so as to lose its 
soft protoplasmic nature (and at the same time its power 
of executing amoeboid movements) ; and, secondly, takes 
on a rigid definite form, which may or may not be globular. 
These epithelial tissues are constantly growing in their 
deepest parts, and are, as constantly, being shed at their 
surfaces. 

The deep part consists of a layer of such globular, 
nucleated cells as have been mentioned, the number of 
which is constantly increasing by the spontaneous division 
of the nuclei and cells. The increase in number thus 
effected causes a thrusting of the excess of cell population 
towards the surface ; on their way to which they become 
flattened, and their walls acquire a horny texture. Arrived 
at the surface, they are mere dead horny scales, and are 
thrown off (Fig. 86). 

Epithelium of the kind just described is called squamous. 
It is found in the mouth, and its scales may always be 
obtained in abundance by scraping the inside of the lip. 

Epidermis consists of exactly similar cells, except that 
the conversion of the topmost cells into horny scales is 
still more complete. The nucleus, too, is eventually lost. 
The deep layers of epidermis, consisting of softer cells not 
yet flattened or made homy, often form quite a distinct 
part, and these are often spoken of as the rete mucosum, 
(See Fig, 32, b; Fig. 88, C,^/.) 

In other parts of the alimentary tract, as in the intes- 
tines, the fuU-grown epithelial cells are placed side by side 
with one another, and perpendicular to the surface of 
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the membrane. Such epithelium is called cylindrical 
(Fig. 46, or columnar. 

In some places, such as in the gastric glands, in some 
parts of the kidney, in the ureters and elsewhere, the 
epithelial cells remain globular or spheroidal. 

Squamous epithelium generally consists of many layers 
of cells, one over the other ; in other forms of epithelium 
there are few, in some cases apparently only one layer. 



Fig. 87. — Ciliated Epithelium. 

a, the submucous vascular tissue; the deep layer of young epithelium 
cells ; r, the cylindrical full-grown cells, with (</) the cilia. (Magnified 
about 350 diambters } 

Ciliated epithelium is usually of the cylindrical kind, 
and differs from other epithelium only in the circumstance 
that one or more incessantly vibrating filaments are 
developed from the free surface of each cell. (See Lesson 

VII. §3.) 

4. In certain regions of the integument, the epidermis 
becomes metamorphosed into nails and hairs. 

Underneath each ifhil the deepT or layer of the 

integument is peculiarly modified to form the bed of the 
nail. It is very vascular, and raised up into numerous 
parallel ridges, like elongated papillae (Fig. 88, B, C). 
The surfaces of all these are covered with growing epi- 
dermic cells, which, as they flatten and become converted 
into horn, coalesce into a solid continuous plate, the nail. 
At the hinder part of the bed of the nail, the integument 
forms a deep fold, from the bottom of which, in like manner, 
T 2 
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new epidermic cells are added to the base of the 
which is thus constrained to move forward. 



Fig. 88. 

A, a ionghutlinal and vertical <vccdon of a nail : the fold at the base of 
the nail ; the nail ; r, the l>cd of the naib The figure B is a transverse 
section of the same — a .small lateral fold of the integument ; nail ; 
Ct bed of the nail, with its ridges. The figure C is a highly-magnified vie\/ 
of a part of the foregoing—^, the ridges ; </, the deep layers ot epidermis ; 

the homy scales coalesced into nail substance. (Figs. A and B magnified 
about 4 diameters; Fig. C magnified about soo diameters.) 


The nail, thus constantly receiving additions from below 
and from behind, slides forwards over its bed, and projects 
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beyond the end of the finger, where it is worn away, or 
cut off. 



Fig. 89.— a Hair in its Hair-sac. 

shaft of hair above the skin : b, cortical substance of the shaft, the medulla 
not being visible ; c, newest portion of hair growing on the papilla (1) ; 

cuticle of hair ; cavity of hair-sac ; f, epidermis (and root-sheaths) 
of the hair-sac corresponding to that of the intggument («r) ; division 
between dermis and epidermis ; dermis of hair-sac corresponding to der- 
mis of integument (/) ; X’, mouths of sebaceous glands ; «» horny epioermui 
of integument. 
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$. A hairy like a nail, is composed of coalesced horny 
cells ; but instead of being only partially sunk in a fold of 
the integument, it is at first wholly enclosed in a kind of 
bag, the kair-sacy from the bottom of which a papilla (Fig. 
89, i)y which answers to a single ridge of the nail, arises. 
The hair is developed by the conversion into horn, and 
coalescence into a sha/iy of the superficial epidermic cells 
coating the papilla. These coalesced and cornified cells 
being continually replaced by new growths from below, 
which undergo the same metamorphosis, the shaft of the 
hair is thrust out until it attains the full length natural to it. 
Its base then ceases to grow, and the old papilla and sac 
die away, but not before a new sac and papilla have been 
formed by budding from the sides of the old one. These 



Fig, 90, 


Part of the shaft of a hair enclosed within its root-sheaths ami treated with 
caustic soda, which has caused the shaft to become distorted — a, medulla ; 

cortical substance ; r, cuticle of the shaft ; from ti to/J the root-sheaths, in 
section. (Magnified about 200 diameters.) 

give rise to a new hair. The shaft of a hair of the head 
consists of a central pith, or medullary matter, of a loose 
and open texture, which sometimes contains air ; of a 
cortical substance sufrounding thiti, made up of coailesced 
elongated horny cells ; and of an outer cutichy composed 
of flat homy plates, arranged transversely round the shaft, 
so as to overlap one another by their outer edges, like 
closely-packed tiles. The superficial epidermic cells of 
the hair-sac also coalesce by their edges, and became 
converted into root-sheaths y which embrace the root of the 
hair, and usually c 5 me away with it, when it is plucked 
out. . . 
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Two sebaceous glands commonly open into the hair- 
sac near its opening, and supply the hair with a kind of 
natural pomatum ; and delicate unstriped muscular fibres 
are so connected with the hair-sac as to cause it to pass 
from its ordinary oblique position into one perpendicular 
to the skin, when they contract (Fig. 31, B), 

They are made to contract bv the influence of cold and 
terror, which thus give rise to “horripilation” or “goose- 
skin,” and the “ standing of the hair on end.” 

6. The crystalline lens is composed of fibres, which are 
the modified cells of the epidermis of that inverted portion 
of the integument, from which the whole anterior chamber 
of the eye and the lens are primitively formed. 

7. Cartilage, — WTiile epitJielium and epidermis are found 
only on the free surfaces of the organs, gristle, or cartilage, 
is a deep-seated structure (see Lesson VII.). Like them 
it is essentially cellular in nature, but differs . from them 
widely in appearance on account of the development of 
a large quantity of the so-called intercellular substance. 
That is to say, the several cells do not lie closely packed 
together and touching^ each other, but arQ separated from 
each other by a quantity of material of a different nature 
from themselves. Just as in indifferent tissue each nu- 
cleus is imbedded in a matrix of protoplasm, so in carti- 
lage, each cell, i.e. each nucleus with its allotted quantity 
of protoplasm^ is imbedded in a matrix of intercellular 
substance. 

Inasmuch as during the growth of cartilage the cells 
remain soft and protoplasmic, while the intercellular sub- 
stance is converted into a solid semi-transparent hard 
matter, it comes to pass that the soft nucleated cells 
appear to lie in cavities in the harder intercellular sub- 
stance or matrix. 

In epithelium it is dhly the deejjfest lying cells which 
undergo division, and so carry on the growth of the tissue. 
In cartilage, cell-division is much more general ; a cell 
lying in its cavity divides first into two, then into four, 
and so on, the intercellular substance meanwhile growing 
in between the young cells and thrusting them apart. It 
is by means of the repeated divisions of the cells in this 
way, and subsequent development of intercellular matrix 
in between the young cells, that cartilage grows. Con- 
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Fig. 9*. 

A'section of cartilage, showing ihc matrix (a), with tho groups ot ecu', {l>) 
containing nuclei (r) and fat globules (^). (Magnified about 350 diameters ) 



Fl<s. 9a.->CONNECTfVB TlSSUE. 

A. unchanged: connective tissue; h, iat cells* acted upon by 

acetic acidt and abowhig (a) the swollen and transparent gflatiae-yielding 
matter, and {^) the ebstm fibres, (Magnified about 300 diameters.) 
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sequently, the cells are frequently seen arranged in groups 
with more or less matrix between, according to their age. 

The cells remain during life soft and protoplasmic, but 
often contain a number of large oil globules. It is to the 
hard matrix which yields, on boiling, the substance chon- 
drine^ that the physical features of cartilage, its solidity 
and elasticity, are due. Cartilage contains no vessels, or 
only such as extend a little way into it from adjacent parts. 

8. Connective tissue (also called fibrous,, or areolar, or 
sometimes cellular CvsawC), the most extensively diffused 



Fiq. 93. 

Connective tbsuc corpuiicles (a, nucleus, h, cell substances), of various 
shapes, those to the right hand branching, and the branches joining. 

of all in the body, at first' sight secms**to differ wholly from 
the preceding tissues. Viewed under the microscope, it 
is seen to consist of bands or cords, or sheets of whitish 
substance, having a wavy, fibrous appearance, and capable 
of being split up mechanically into innumerable fine fila- 
ments Qtfibrillce, The addition of acetic acid causes it to 
swell up and become transparent, entirely losing its fibrous 
aspect ; and, further, ‘ reveals the presence of two elements 
which acetic acid does not affect, viz. nuclei and certain 



282 ELEMENTARY PHYSIOLOGY. [less. 

sharply defined fibres of different degrees of fineness, 
which are called elastic fibres. If the acid be now very care- 
fully neutralized by a weak alkali, the connective tissue 
assumes its former partial opacity and fibrillated aspect. 
The nuclei thus brought to light by acetic acid are worthy 
of attention because careful examination shows that they 
belong to certain cells which exist in all connective tissue 
in greater or less number, though never in abundance. 
These cells, generally called connective tissue corpuscles^ 
consist of a nucleus and protoplasmic cell-substance, and 
in fact are not unlike cartilage cells except that they are very 
often VC17 irregular in form, and as a general rule very 



Fjo. 94 — Fat Ctfl s. 

A, having their natural aspect. B, collapsed, the fat being exhausted. C, with 
fatty crystals. The nuclei are not seen in this case. (Magnified about 
350 diameters.) 


small. Indeed we may very justly compare connective tissue 
with cartilage, much as they seem to differ in general 
appearance. The connective tissue corpuscles correspond 
to the cartilage-cells; both are imbedded in a matrix 
which, in the case ot cartilage, remains structureless, but 
becomes solid and dense, while it, in the case of con- 
nective tissue, is altered or metamorphosed, as it is said, 
into a substance composed of excessively fine filaments, 
mingled with which are elastic fibres. 

The fine fibrillated substance is not very elastic, and 
when boiled swells up and yields gelatine. The elastic 
fibres do not yield gelatine, and, as their name indicates, 
are highly elastic. The proportion of elastic fibre to the 
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gelatine-yielding constituents of connective tissue varies 
in different parts of the body. Sometimes it is so great 
that elasticity is the most marked character of the 
resulting tissue. 

Ligaments and tetidons are simply cords, or bands, 
while fascia are sheets, of very dense connective tissue. 
In some parts of the body, the connective tissue is more or 
less mixed with, or passes into, cartilage, and such tissues 
are called fbro-cartilages (see Lesson VII.), or, in other 
words, the matrix of the cartilage becomes more or less 
fibrillated, thus indicating the analogies of the two tissues. 

The name cellular applied to this tissue is apt to lead 
to confusion. When first used it referred to the cavities 
left in the meshes of the network of fibres ; it has nothing 
whatever to do with cells technically so called. 

9. Fat cells are scattered through the connective tissue, 
in which they sometimes accumulate in great quantities. 



Fig. 95. — Capillakies of Fat. 

A, network round a group of fat cells, nr, the artery ; the vein. 

B, the loops of capillaries round tlirec individual fat cells. 

They are spheroidal sacs, composed of a delicate mem- 
brane, on one side of which is a nucleus, and distended 
by fatty matter, from which the more solid fats sometimes 
crystallize out after death. Ether, will dissolve out the fat, 
and l^ave the sacs empty and collapsed (B, Fig. 94), 
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They , are, in fact, cells with a distinct cell wall, the cell 
contents, or cell substance, of which have been wholly, or 
all but wholly, converted into fat. 

Considerable aggregations of fat cells are constantly 
present in some parts of the body, as in the orbit, and 
about the kidneys and heart ; but elsewhere their presence, 
in any quantity, depends very much on the state of nutri- 
tion. Indeed, they may be regarded simply as a reserve, 
formed from the nutriment which has been taken into the 
body in excess of its average consumption. 

10. Pigment cells are either epidermic, or epithelial, 
cells, in which coloured granules are deposited ; or they 
are connective tissue corpuscles of the deeper parts of the 
body, in which a like deposit occurs. Thus the colour of 
the choroid arises partly from the presence of a layer of 
epithelial cells (see Fig. 74), placed close to the retina, con- 
taining pigment granules, and partly from a large num- 
ber of irregularly-shaped, connective tissue corpuscles 
crammed with pi™cnt, which belong to the deeper 
connective tissue layer of the choroid. The pigment 
cells of the frog’s web are, for the most part, connective 
tissue corpuscles, containing colouring matter. 

11. Bone is essentially composed of an animal basis 
impregnated with salts of carbonate and phosphate of lime, 
through the substance of which are scattered minute 
cavities — the lacunce^ which send out multitudinous rami- 
fications, called canalicttli. The canaliculi of different 
lacunae unite together, and thus establish a communica- 
tion between the different lacunae. If the earthy matter 
be extracted by dilute acids, a nucleus may be found in 
each lacuna ; and if young, fresh bone be carefully 
examined, a certain amount of cell substance will be 
found filling up the lacuna round the nucleus ; and, not 
unfrequently, the intermediate sulJstance appears minutely 
fibrillated. In fact bone, if we lay on one side the earthy 
matters, presents very close analogies in its fundamental 
structure with both cartilage and connective tissue. The 
corpuscles lodged in the lacunae correspond to the cor- 
puscles of connective tissue and to the cells of cartilage, 
while the matrix in which the earthy matter is deposited 
corresponds to the matrix of cartilage, and to the fibril* 
lated material of connective tissue. (These three tissue's 
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indeed are often classed together as “ the connective tissue 
group.”) In a dry bone the lacunae are usually filled with 
air. When a thin section of such a bone is, as usual, 
covered with water and a thin glass, and placed under the 
microscope, the air in the lacunae refracts the light which 
passes through them in such a manner as to prevent its 
reaching the eye, and they appear black. Hence the 
lacunae were, at one time, supposed to be solid bodies, 
containing the lime salts of the bone, and were called bone 
corpuscles (Fig. 96, C). 

All bones, except the smallest, are traversed by small 
*4nals, conveited by side branches into a network, and 
containing vessels supported by more or less connective 
tissue and fatty matter. These are called Haversian canals 
(Fig. 96, A, B). They always open, in the long run, upon 
the surface of the bone, and there the vessels which they 
contain become connected with those of a sheet of tough 
connective tissue, which invests the bone, and is called 
periosteum. 

In many long bones, such as the thigh bone, the centre 
of the bone is hollowed out into a considerable cavity, 
containing great quantities of fat, supported by a delicate 
connective tissue, rich in blood-vessels, and called the 
marrow^ or medulla. The inner ends of the Haversian 
canals communicate with this cavity, and their vessels are 
continuous with those of the marrow. 

When a section of a bone containing Haversian canals 
is made, \t is found that the lacunae are dispersed in con- 
centric zones around each Haversian canal, so that the 
substance of the bone appears laminated ; and, where a 
medullary cavity exists, more or fewer of these concentric 
lamellae of osseous substance surround it. 

This structure arises fr*m the modeK)f growth of bones. 
In the place of every bone there exists, at first, either car- 
tilage, or connective tissue hardly altered from its primitive 
condition of indifferent tissue. When ossification com- 
mences, the vessels from the adjacent parts extend into 
the ossifying tissue, and the calcareous salts are thrown 
down around them. These calcareous salts invade all the 
ossifying tissue, except the immediate neighbourhood of 
its nuclei, around each of wbioh a space, the lacuna^ is 
left. The lacunas and canaliculi are thus> substantially^ 
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gaps left in the ossific matter around each nucleus, whence 
it is that nuclei are found in the lacunae of fully-formed 
bone.i 

Bone, once formed, does not remain during life, but is 
constantly disappearing and being replaced in all its parts. 
Nevertheless, the growth of a bone, as a general rule, takes 
place only by addition to its free ends and surfaces. Thus 
the bones of the skull grow in thickness, on their surfaces, 
and in breadth at their edges, where they unite by sutures^ 
and when the sutures are once closed, they cease to in- 
crease in breadth. 

The bones of the limbs, which are preceded by complete 
small cartilaginous models, grow in two ways. The car- 
tilage of which they consist grows and enlarges at its 
extremities until the bones have attained their full size, 
and remains to the end of life as articular cartilage. But 
in the middle, or shaft, of the bone, the cartilage does not 
grow with the increase in the dimensions of the bone, but 
the small primary bone which results from the ossification 
of the cartilaginous model becomes coated by successive 
layers of bone, produced by the ossification of that part of 
the periosteum which lies nearest to it, and which really 
consists of indifferent tissue, that is of nuclei imbedded in 
a matrix. The shaft of the bone thus formed is gradually 
hollowed out in its interior to form the medullary cavity, 
so that, at last, the primitive cartilage totally disappears. 

When ossification sets in, the salts of lime are not 
diffused uniformly through the whole mass of the pre- 
existing cartilage, or connective tissue, but begin to be 
deposited at particular points called centres of ossification^ 
and spread from them through the bone. Thus, a long 
bone has usually, at fewest, three centres of ossification — 
one for the middle or sj^ft, and onebfor each end ; and it 
is only in adult life that the three bony masses thus 
formed unite into one bone. 

12. Teeth partake more of the nature of bones than of 
any other organ, and are, in fact, partially composed of 
true bony matter, here called cement; but their chief con- 
stituents are two other tissues, called dentine and enamel. 

Each tooth presents a crown, which is exposed to wear, 

* For the sake of simplicity I purposely omit all mention of the complex 
secondary processes in the ossification of cartilage. 
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and one or more fangs, which are buried in a socket 
famished by the jawbone and the dense mucous mem- 
brane of the mouth, which constitutes the Tlie line 

of junction between the crown and the fang is the neck of 
the tooth. In the interior of the tooth is a cavity, which 
communicates with the exterior by canals, which traverse 
the fangs and open at their points.’ This cavity is the 
pulp cavity. It is occupied by a highly vascular and 
nervous tissue, the dental pulp.^ which is continuous 
below, through the openings of the fangs, with the 
mucous membrane of the gum. 

iL B 

a 


d 


Fig. 97. 

A, vertical, B, horizontal section of a tooth. — enamel of the crown; 
A, pulp cavity ; cement of the fangs ; tf, dentine. (Magnified about three 
diameters.) ^ J 

The chief conslituent of a tooth is dentine — a dense 
calcified substance containing less animal matter than 
bone, and further differing from it in possessing no 
lacunae, or proper canaliculi. Instead of these it presents 
innumerable, minute, parallel, wavy tubules, which give 
off lateral branches. The wider ends of these tubules 
open into the pulp cavity, while the narrower ultimate 
terminations ramify at the surface of the dentine, and 
may even extend into the enamel or cement (Fig. 98, €)• 
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The enamel consists of very small six-sided fibres, set 
closely, side by side, nearly at right angles to the surface 
of the dentine, and covering the crown of the tooth as far 



Fig. 98. I 

ft’ viewed in transverse section; 


KUIUkllcrut %JtKt 

<CATa^fied about 400 diameters.) 


U 
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as the neck, towards which the enamel thins ofif and joins 
the cement (Fig. 98, A, B). 

Enamel is the hardest tissue of the body, and contains 
not more than 2 per cent, of animal matter. 

The cement coats the fangs, and has the structure of 
true bone ; but as it exists only in a thin layer, it is devoid 
of Haversian canals (Fig. 98, C). 

13. The development of the teeth commences long 
before birth. A groove appears in the of each side 
of each jaw ; and, at the bottom of this groove of the 
gum, five vascular and nervous papillce arise, making 
twenty in all. The walls of the groove grow together, 
between and over each of the papillae, and thus these 
become enclosed in what are called the dental sacs. 

Each papilla gradually assumes the form of the future 
tooth. Next, a deposit of calcific matter takes place at 
the summit of the papillae, and extends thence downwards, 
towards its base. In the crown the deposit takes mi the 
form of enamel and dentine ; in the root, of dentine and 
cement. As it increases it encroaches upon the substance 
of the papilla, which remains as the tooth pulp. The 
fully formed teeth press upon the upper walls of me sacs 
in which they are enclos^, and, causing a more or less 
complete absorption of these walls, force their way 
through. The teeth are then, as it is called, ^cut» 

The cutting of this first set of teeth, called deciduous^ 
or milk teeth^ commences at about six months, and ends 
with the aeoQud year. They are altogether twenty in 
number — ©ght being cutting teeth, or incisors; four, eye 
teeth, or canines; and eight, grinders, or molars. 

Each dental sac of the milk teeth, as it is gives 

off a little prolongation, which becomes in the 

jaw, enlarges, and dfeveiops a prpilla from imich a new 
tooth is fonned. As the latter increases in sue, it presses 
upon the root of the milk tooth which preceded it, and 
thereby ^causes the absorption of the root and the final 
falling ^«heddin^, of the milk tooth, whose place it 
takes. Tliie every mdk tooth is replappjt by a tooth of 
what |i Smiod the permanent dentition^ ^he permanent 
indmm^m^aemnes are larger than the milk teeth of the 
sasifee fpoaes, IM otherwise differ little from them. , The 
which replace the milk molars, w 



Xli.] M Use Lit, 

small, and their crowns have only two points, whence they 
are called bicuspid. They never have more than Itwo 
fangs. 

14. We have thus accounted for twenty of the teeth of 
the adult. But there-are thirty-two teeth in the complete 
adult dentition, twelve grinders being added to the twenty 
teeth which correspond with, and replace, thbse of the 
milk set. When the fifth, or hindermost, dental sac of the 
milk teeth is formed, the part of the groove which lies 
behind it also becomes covered over, extends into the 
back part of the jaw, and becomes divided into three 
dental sacs. In these, papillae are formed and give rise 
to the great permanent back grinders, or molars^ which 
have four, or five, points upon their square crowns, and, 
in the upper jaw, commonly possess three fangs. 

The first of these teeth, the anterior molar of each side, 
is the earliest cut of all the permanent set, and appears at 
six years of age. The last, or hindermost, molar is the 
last of all to be cut, usually not appearing till twenty-one 
or twenty-two years of age. Hence it goes by the name 
of the " wisdom tooth.” 

15. Muscle is of two kinds, striated or striped, and 
smooth, plain, or unstriated. Striated muscle, of whiqh 
all the ordinary muscles of the trunk and limbs consist, 
is composed of a number of long parallel cylindrical 
fibres, called elementary or ultimate muscular fibres, 
which are bound together by connective tissue into small 
bundles. These small bundles again are united into 
larger bundles, and these into one aggregate, by con- 
nective tissue, which supports the vessels and nerves of 
the muscle, and usually forms at one or both ends of the 
muscle a tendon (see Lesson VII.), and sometimes gives 
rise to a dense sheath me fascia on ks exterior. 

Into the ultimate fnuscular fibre neither vessels, nor 
connective tissue, enter. Each fibre is, however, en- 
veloped in a sheath formed by a tough, elastic, transpai*ent 
structureless membrane, the sarcolemma (Fig. 99, D, b). 

The sarcolemma is not contractile, but its elasticity 
allows it to adjust itself, pretty accurately, to the changes 
of form of the contractile substance which it contains. 

This contractile substance, when uninjured, present a 
very strongly-marked transverse striation, its substa^e 
u 2 
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appearing to be composed of extremely miriute disks of a 
partially opaque substance, imbedded at regular intervals 
m a niore transparent matter. A more faint striatjon, 
separating these disks into longitudinal series, is also 
observable. When the sarcolemma is torn, the contractile 
substance of dead muscle may, under some circumstancesi / 
be either divided into disks (Fig. 99, C), but it may bq/ 





Fig. t,9. 

A, a muscular fibre, devoiil^f sarcolemma', aud breaking up at one end into 
its fibrUla ; B, separate Bbrinae C, aTtiuscum fibre breaking up into disks ; 
D, a muscular fibre, the contractile substance of which (a) is torn, while the 
sarcolemma ib) has not given way. (Magnified about 350 diameters. ) 

more readily broken up into minute fibrilla (Fig. 99, 
A, B), each of which, viewed by transmitted* light, pre- 
sents dark and light parts, which alternate at intervals 
corresponding with the distances of the transverse striae 
in the entire fibre.- Nuclei are observed here and 
there in the contractile substance withm the sarco- 
lemma. 
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In the heart, the muscular fibres are striated, arid have 
the same essential structure as that just described, but 
they possess no sarcolemma. 


A 



Tui. too — Capillarils op oTRIAted Muscle. 


A. been longitudinally. The width of the meshes corresponds to that of 
an ultimate fibre, a, small artery ; small vein. 

B. Transverse section of striated muscle, a, the cut ends of the ultimate 
fibres ; d, capillaries filled with injection material ; c, parts where the capil* 
laries are absent or not filled. 

Sinooih. muscle consists of elongated band-like fibres, 
devoid of striation, each of which bears a rod-like nucleus. 
These fibres do not break up into fibrillse, and have no 
sarcolemma (Fig. ioi).ir 

i6. Nervous Contains twb elements, ner^f e-fibres 
and ganglionic corpuscles. Ordinary nerve-fibres, such 
as constitute the essential constituents of all the cerebro- 
spinal nerves except the olfactory, aire during life, or when 
perfectly fresh, subcylindrical filaments of a clear, some- 
what oily, look. But shortly after death, a sort of coagu- 
lation sets up within the fibre, and it is then found to be 
composed of a very delicate, structureless, outer mem- 
brane (which is not to be confounded with the neurt- 
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lemmd)y forming a tube, through the centre of which runs 
the axis cylinder, which is probably composed of an 
ag^egation of very fine filaments. Between the .axis 
cylinder and the tube is a fluid, rich in fatty matters, 
from which a solid strongly refracting substance has been 
thrown down and lines the tube. 

.Such is the structure of all the larger 
nerve fibres, which lie, side by side, in 
the trunks of the nerves, bound together 
by delicate connective tissue, and en- 
closed in a sheath of the same substance, 
called the murilemma. In the trunks 
of the nerves, the fibres remain perfectly 
distinct from one another, and rarely, 
if ever, divide. But when the nerves 
enter the central organs, and when they 
approach their peripheral terminations, 
the nerve-fibres frequently divide into 
branches. In any case they become 
gradually finer and finer ; until at length, 
axis-cylinder, sheath, and contents are 
no longer separable, and the nerve fibre 
is reduced to a delicate filament, the 
ultimate termination of which, in the 
sensory organs and in the muscles, is 
not yet thoroughly made out. 

17. In Lesson VIII. mention is made 
of peculiar bodies called tactile cor- 
ated muscular fibres piiscles, which are oval masscs of spe- 
ofalmalJartcryuhe cially modified connective tissue in re- 
middie one having lation with the ends of the nerves in 
been treated with papillae of the skin. In Fig. 103 

acetic acid, shows r -n 

more distinctly the four ^such papilj®, which havc been 
nucleus a, (Mami- rendered transparent and stripped of 
melers.)**^ epidermis, are seen, and the largest 

contains a tactile corpuscle (e). This 
mode, in which nerves not connected with tactile cor- 
puscles end in the skin, is not definitely known. 

In muscles, the nerve-fibre seems to pierce the sarco- 
lemma atid to end inside the ultimate muscular fibre in a 
peculiar knob or plate. 

T a the brain and spinal cord, on tbc other hand, it is 
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certain that, in many cases, the ends of the nerve-fibres are 
continued into the processes of the ganglionic corpuscles. 
* 18. The olfactory tw'vcs are composed of pale, flat fibres 



Fig. X02. 

A, a iicrve-fibrc in its fresh and unaltered condition ; B, a nerve-fibre in 
which the neater part of the sheath and coagulated contents (a b) have been 
stripped off from the axis cjftnder (f r) ; C, I nerve-fibre, the upper part of 
whicn retains its sheath and coagulated contents, while the axis cylinder {a a) 
projects; D, a ganglionic corpuscle— <*, its nucleus and nucleolus. (Magnified 
about 350 diameters.) 


without any distinction into axis-cylinder and contents, 
but with nuclei set at intervals along their length. 

Similar fibres are found in the sympathetic nerves, 
mingled with fibres of the same structure as those of the 
spinal nerves. 
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19. Ganglionic corpuscles chiefly foimd in the cere-* 
bro-spinal axis ; in the ganglia of the posterior nerve roots, 
and in those of the sympathetic ; but they occur also 
elsewhere, notably in some of the sensory organs (see 
Lesson IX.). 

They are spheroidal bodies, consisting of a soft semi- 
solid cell substance in the midst of which is a large 



Fig. of thb Skin of thb Finger. 

<r, a large papilla containing a tactile corpuscle if) with its nerve (</) ; 
other papillas, without corpuscles, but containing loops of vessels, e, (Mag- 
nified about 300 diameters.) 

clear and transparent area usually termed the nucleus. 
Within the nucleus again is generally a smaller body 
commonly termed the nucleolus (Fig. 102, D, cl). Each 
ganglionic*t:orpuscle s 4 nds off one, two, or more prolonga- 
tions, which may divide and subdivide ; and which, in 
some cases, unite with the prolongations of other gan- 
g^lionic corpuscles, while, in others, they arc continued 
into nervembres. • 
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A TABLE OF ANATOMICAL AND PHYSIOLOGICAL 
CONSTANTS, 


The weight of the body of a full-grown man may be taken 
at 1 54 lbs. 


I. General Statistics. 
Such a body would be made up of— 

Muscles and their appurtenances . 

Skeleton 

Skin 

Fat 

Brain 

Thoracic viscera 

Abdominal viscera 


lbs. 

68 


ih 

II 


Or of— 

Water . . . 
Solid matters 


147 1 

lbs. 

88 

66 


* The addition of 7 lbs. of blood, the quantity which will readily drain 
fron* the body, will bring the total to 154 lbs. A considerable quantity 
of bl^d will, however, always remain in the capillaries and small blood- 
vessels, mid must be reckoned with the various tissues. The total quantity 
of blood in the body is now calculated at about i*-t3th of the body weight, 
t.e. about is lbs. 
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The solids would consist of the elements oxygen, hy- 
drogen, carbon, nitrogen, phosphorus, sulphur, silicon, 
chlorine, fluorine, potassium, sodium, calcium (lithium), 
magnesium, iron (manganese copper, lead), and may be 
arranged under the heads of— 

Proteids. Amyloids. Fats. Minerals. 

Such a body would lose in 24 hours — of water, about 
40, grains, or 6 lbs. ; of other matters about 14,500 
grains, or over 2 lbs. ; among which of carbon 4,000 
grains ; of nitrogen 300 grains ; of mineral matters 400 
grains ; and would part, per diem, with as much heat as 
would raise 8,700 lbs. of water o® to i® Fahr., which is 
equivalent to 3,000 foot-tons.^ Such a body ought to do 
as much work as is equal to 450 foot-tons. 

The losses would occur through various organs, thus— by 



Wa’ier. 

Other 

Matter 

N. 

C. 

Lungs . . 

Rrs. 

grs. 

grs 

grs. 

. . 5,000 

12,000 

. • . 

3,300 

Kidneys . 

. . 23,000 

1,000 

250 

140 

Skin . . 

. . 10,000 

700 

10 

100 

Faeces . . 

. . 2,000 

800 . 

40 

460 

Total 

. . 40,000 

14,500 

300 

4,000 


The Stains and losses of the body would be as follows : — 


Creditor — Solid dry food . 

Oxygen . . . 
Water . . . 

« t 

Total . . . 


grs. 

8,000 

10,000 

36,500 


54,500 


gr>*. 

I^cbtor - Water 40,000 

Other Matters 14,500 


Total 54 , 5 ^ 

’ A foot-tou is tlie equivalent of the work required to lift one Ion one fuoi 
high. 
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II. Digestion. 

Such a body would require for dailjr food, carbon 4,000 
, rains, nitrogen 300 grains ; which, with the other neces- 
ary elements, would be most conveniently disposed in — 


Crs. 

Proteids 2,000 

Amyloids 4,400 

Fats 1,200 

Minerals 400 

Water 36,500 


Total 


44,500 


vhich, in turn, might be obtained, for instance, by means 


grs. 

Lean beefsteaks 5,000 

Bread 6, coo 

Milk 7,000 

Potatoes 3,000 

Butter, dripping, dee 600 

Water 22,900 


Total 44,500 

The fyeces passed, per diem, would amount to about 
2,800 grains, containing solid matter 800 grains. 


III. Circulation. 

1 n such a body the heart would beat 75 times a minute, 
and probably drive out, qf each stroke from each ventricle, 
from 5 ta 6 cubic inches, or about 1,500 grains of blood. 

The blood would probably move in the great arteries at 
a rate of about 12 inches in a second, in the capillaries 
at I to I J inches in a minute ; and the time taken up in 
performing the entire circuit would probably be about 
30 seconds. 

The left ventricle would probably exert a pressure on 
the aorta equal to the pressure on the square inch of a 
colqmn of blood about 9 feet in height ; or of a column of 
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mercury about 9J inches in height 5 and would do in 24 
hours an amount of work equivalent! to about 90 foot-tons ; 
the work of the whole heart being about 120 foot-tons. 

IV. RESfmATION; 

Such a body would breathe 15 times a minute. 

The lungs would contain of residual air about 100 cubic 
inches, of supplemental or reserve air about 100 cubic 
inches, of tiaal air 20 to 30 cubic inches, and of comple- 
mental air 100 cubic inches. 

The vital capacity of the chest — that is, the greatest 
quantity of air which could be inspired or expired — ^would 
be about 230 cubic inches. 

There would pass through the lungs, per diem, about 
350 cubic feet of air. 

In passing through the lungs, the air would lose from 
4 to 6 per cent, of its volume of oxygen, and gain 4 to 5 
per cent, of carbonic acid. 

During 24 hours there would be consumed about 10,000 
grains oxygen ; and produced about 12,000 grains carbonic 
acid, corresponding to 3,300 grains carbon. During the 
same time about 5,000 grains or 9 oz, of water would be 
exhaled by the lungs. 

In 24 hours such a body would vitiate 1750 cubic feet ot 
pure air to the extent of r per cent, or 17,500 cubic feet 
of pure air to the extent of i per 1,000. Taking the amount 
of carbonic acid in the atmosphere at 3 parts, and in ex- 
pired air at 470 parts in 10,000, such a body would require 
a supply per diem of more than 23,000 cubic feet of 
ordinary air, in order that the surrounding atmosphere 
might not contain more than i per 1,000 of carbonic acid 
(when air is vitiated from animal sources with carbonic 
acid to more than iiper 1,000, the concomitant impurities 
become appreciable to the nose). A man of the weight 
mentioned (ii stone) ought, therefore, to have at least 800 
cubic feet of well-ventilated space. 

V. Cutaneous Excretion. 

Such a body would throw off by the skin — of water 
about 18 ounces, or 10,000 grains ; of solid matters about 
300 grains ; of carbonic acid about 400 grains, in 24*hours. 
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VI. Renal Excretion. 

Such a body would pass by the kidneys — of water about 
50 ounces ; of urea about 500 grains ; of other solid 
matters about 500 grains, in 24 hours. 

VII. Nervous Action. 

In the frog a nervous impulse travels at the rate of about 
Co feet in a second. 

In a man a nervous (sensory) impulse has been variously 
calculated to travel at 100, 200, or 300 feet in a second. 

VIII. Histology. 

Red corpuscles of the blood are about 
in breadth ; white corpuscles 

Striated muscular fibres are about inch in 

breadth ; plain jj^th. 

Nerve-fibres vary between r^(rjyth and 
Inch in breadth. 

Connective tissue fibrils are about in 

breadth. 

Epithelium scales (of the skin) are about nn 

inch in breadth. 

Capillary blood-vessels are from nn 

inch in breadth. 

Cilia (from the wind-pipe) are about Tj(?ooth of an inch 
in length. 

The cones in the “ yellow spot ” of the retina are about 
loiooth of an inch in breadth. 
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APPENDIX B. 


THE CASE OF MRS. A , {SeeJ>. 240 .) 

(i) The first illusion to which Mrs. A. was subject, was 
one which affected only the ear. On the 2 1 st of December, 
1830, about half-past four in the afternoon, she was stand- 
ing near the fire in the hall, and on the point of going up 
to dress, when she heaxd, as she supposed, her husband^s 

voice calling her by name : , , come here ! 

come to me \ ^ She imagined that he was calling at the 
door to have it opened ; but upon going there and open- 
ing the door, she was surprised to find no person there. 
Upon returning to the fire she again heard the same voice 

calling out very distinctly and loudly, “ , come, come 

here ! ” She then opened two other doors of the same 
room, and upon seeing no. person, she returned to the fire- 
place. After a few moments she heard the same voice 
still calling, “ Come to me, come I come away ! 'Mn a loud, 
plaintive, and somewhat impatient tone ; she answered as 
loudly, “ Where are you ? I don't know where you are,” still 
imagining that he was somewhere in search of her ; but 
receiving no answer, she shortly went upstairs. On Mr. 
A.'s return to the house, about half an hour afterwards, 
she inquired why he had called her so often, and where 
he was, and she was of course greatly surprised to learn 
that he had not been near the house at the lime.' A simi- 
lar illusion, which excited no particular notice at the 
time, occurred to Mrs. A. when residing at Florence, 
about ten years before, and when she was in perfect 
health. When she was undressing after a ball, she heard 
a voice call her repeatedly by name, and she was at that 
tinie unable to account for It 
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(2) The next illusion which occurred to Mrs. A. was of 
a more alarming character. On the 30th of December, 
about four o’clock in the afternoon, Mrs. A. came down- 
stairs i(i^ the drawing-room, which she had quitted only 
a few mmutes before, and, on entering the room, she saw 
her husband, as she supposed, standing with his back to 
the fire. As he had gone out to take a walk about half 
an hour before, she was surprised to see him there, and 
asked him why he had returned so soon. The figure looked 
fixedly at her with a serious and thoughtful expression of 
countenance, but did not speak. Supposing that his mind 
was absorbed iti thought, she sat down in an arm-chair 
near the fire, and within two feet, at most, of the figure, 
which she still saw standing before her. As its eyes, 
however, still continued to fixed upon her, she said, 
after the lapse of a few minutes, “ Why don’t you speak ? ” 
The figure immediately moved off towards the window at 
the further end of the room, with its eyes still gazing on 
her, and it passed so very close to her in doing so, that 
she was struck with the circumstance of hearing no step 
or sound, nor feeling her clothes brushed against, nor 
even any agitation in the air. 

Although she was now convinced that the figure was 
not her husband, yet she never for a moment supposed 
that it was anything supernatural, and was soon convinced 
that it was a spectral illusion. As soon as this conviction 
had established itself in her mind, she recollected the ex- 
periment which I had suggested of trying to double the 
object ; but before she was able distinctly to do this, the 
figure had retreated to the window, where it disappeared. 
Mrs. A. immediately followed it, shook the curtains, and 
examined the window, the impression having been so dis- 
tinct and forcible, that^he was uniyilling to believe that 
it was not a reality. Finding, however, that the figure 
had no natural means of escape, she was convinced that 
she had seen a spectral apparition like that recorded in 
Dr. Hibbert’s work, and she consequently felt no alarm 
or agitation. The appearance was seen in bright daylight, 
and lasted four or five minutes. When the figure stood 
close to her, it concealed the real objects behind it, and 
the apparition was fully as vivid as the reality. 

(3) On these two occasions Mrs. A, was alone, but wlien 
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the next phantom appeared, her husband was present. 
This took place on the 4th of January, 1830. About ten 
o’clock at night, when Mr. and -Mrs. A. were sitting in the 
drawing-room, Mr. A. took up the poker to stir the fire, 
and when he was in the act of doing this, Mrs, A. ex- 
claimed, “ Why, there’s the cat in the room i ” Where ? ” 
exclaimed Mr. A, “There, close to you,” she replied. 

“ Where ? ” he repeated. “ Why, on the rug, to be sure, 
between yourself and the coal-scuttle.” Mr. A., who still 
had the poker in his hand, pushed it in the direction men- 
tioned. “ Take care,” crieef Mrs. A., “take care ! you art* 
hitting her with the poker.” Mr. A. again asked her to 
point out exactly where she saw the cat. She replied, 

“ Why, sitting up there close to your feet on the rug ; she 
is looking at me. It is Kitty — -come here, Kitty ! ” There 
were two cats in the house, one of which went by this 
name, and they were rarely, if ever, in the drawing-room. 

At this time Mrs. A. had no idea that the sight of the 
cat was an illusion. When she was asked to touch it, she . 
got up for the purpose, and seemed as if she was pursuing 
something which moved away. She followed a few steps, 
and then said, “It has gone under the chair.” Mr. A. 
assured her that it was an illusion, but she would not 
believe it. He then lifted up the chair, and Mrs. A. saw 
nothing more of it. The room was searched all over, and 
nothing found in it. There was a dog lying on the hearth, 
who would have betrayed great uneasiness if a cat had 
been in the room, but he lay perfectly quiet. In order 
to be quite certain, Mr. A. rang the bell, and sent for 
the cats, both of which were found in the housekeeper’s 
room. 

(4) About a nmnth after this occurrence, Mrs. A., who 
had taken a somewhat fatiguing ^ive during the day, was 
preparing to go to bed about eleven o’clock at night, and, 
sitting before the dressing-glass, was occupied in arrang- 
ingher hair. She was in a listless and drowsy state c"* 
mind, but fully awake. When her fingers were in acti. 
motion among the papillotes, she was suddenly startle v.- 
by seeing in the mirror the figure of a near relative, who 
was then in Scotland, and in perfect health. The appa- 
rition appeared over her left Moulder, and its eyes met 
hers in the glass. It was enveloped in grave-clothes, 
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closely pinned, as is usual with corpses, round the head 
and under the chin ; and, though the eyes were open, the 
features were solemn and rigid. The dress was evidently 
a shroud, as IVTrs. A. remarked even the punctured pattern 
usually worked in a peculiar manner round the edges of 
that garment. Mrs. A. described herself as, at the time, 
sensible of a feeling like what we conceive of fascination, 
compelling her, for the time, to gaze upon this melancholy 
apparition, which was as distinct and vivid as any re- 
flected reality could be, the light of the candle upon the 
dressing-table appearing to shine fully upon its face. 
After a few minutes she turned round to look for the 
reality of the form over her shoulder, but it was not 
visible, and it had also disappeared from the glass when 
she looked again in that direction. 

(7) On the 17th March, Mrs. A, was preparing for bed. 
She had dismissed her maid, and was sitting with her 
feet in hot water. Having an excellent memory, she had 
been thinking upon and repeating to herself a striking 
passage in the Edinburgh Review^ when, on raising her 
eyes, she saw seated in a large easy-chair before her the 
figure of a deceased friend, the sister of Mr. A. The 
figure was dressed, as had been usual with her, with 
great neatness, but in a gown of a peculiar kind, such as 
Mrs. A. had never seen her wear, but exactly such as had 
been described to her by a common friend as having been 
worn by Mr, A.’s sister during her last visit to England. 
Mrs. A. paid particular attention to the dress, air, and 
appearance of the figure, which sat in an easy attitude in 
the chair, holding a handkerchief in one hand. Mrs. A. 
tried to speak to it, but experienced a difficulty in doing 
so, and in about three minutes the figure disappeared. 

About a minute afterwards, Mr. A. came into the room, 
, and found Mrs. A. slightly nervous, but fully aware of the 
^^usive nature of the apparition. She described it as 
^■rang all the vivid colouring and apparent reality of life ; 

for some hours preceding this and other visions, she 
ea^rienced a peculiar sensation in her eyes, which seemed 
to be relieved when the vision had ceased. 
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(9) On the I ith October, when sitting in the drawing- 
room, on one side of the fire-place, she saw the' figure of 
another deceased friend moving towards her from the win- 
dow at the farther end of the room. It approaehed the 
^fire-place, and sat down in the chair opposite. As there 
were several persons in the room at the time, she describes 
the idea uppermost in her mind to have been a fear lest 
they should be alarmed at her staring, in the way she was ^ 
conscious of doing, at vacancy, and should fancy her' 
intellect disordered. Under the influence of this fear, 
and recollecting a story of a similar effect in your ^ work 
on Demonology, which she had lately read, she summoned 
up the requisite resolution to enable her to cross the space 
before the fire-place, and seat herself in the same chair 
with the figure. The apparition remained perfectly dis- 
tinct till she sat down, as it were, in its lap, when it 
vanished. 

* Sir WHltcr Scott, to whom Sir David Ihewstcr’s Letters on Natural 
Magic were addresbed. 
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A. 

Abdomen, 5 
Abdominal aorta, loi 
Abduction and adduction, 174 
Absorption, 154 
Accessory food stuffs, 139 
Acetabulum, 173 
“Adam’s apple,” 178 
Adduction, 174 
Afferent nerves, 187, 254 
Air, 19, 78, 82, 83, 91, 92, 
95 » 100 

its necessity to life, 3, 4 

stationary and tidal, 92 

Air-cells, 81, 82 
Albumin, 71, 134, 136 
, Alimentary canal, 6, 133, 161 
Alimentation, 15, I 33"^55 
Amoeboid movements, 157 
Ammonia, 20 
Ampullzc, 200, 201, 2o|^ 
Amyloids, 1 347139? I 54 > 298 
Anatomy, outlines of, 5 
Aorta, 29 

Apex of the heart, 31 
Aqueous humour, 227 
Arachnoid membrane and fluid, 
249 

Areolar tissue, 9, 281 
Arms, the, S 


Arms, bones of the, ii, 172 
Arteries, 15, 22, 23, 29, 43 
Artery, hepatic, 31, $0, 1 18 

renal, 107 

splenic, 126 

Articular cartilages, 1 1 
Articulations (je'd? Joints) 
Arytenoid muscles and cart»i- 
lages, 180, 181 
Asphyxia, 98-100 
Atlas and axis, 170, 173 
Auditory nerves, 265 

ossicles, 206, 209 

spectra, 239 

Auricles, 34, 42 
Auriculo-ventricular ring, 35 
valves, 36, 39 


B. 

BaIl and socket joints, 16S, 

175 

Base of the heart, 31 
Beating of the heart, 44 
Biceps muscle, 10, 16^ 
Bicuspid teeth^ 143 
Bile, 1 1 7, 122, 153 
Biliary duct, 146 
Bilin, 122 
Bladder, 104 
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Blind spot of the retina, 216, 
219, 222 
Blood, 15, 17 

circulation of the, 15, 19, 

21 - 57 , 299 ^ ^ ^ 

— Its cliaracters, 58, 61, 65, 

70, 74 . , ^ 

— arterial and venous, 74 
red fsid white corpus- 
cles, 59 ^ 

coagulation, 59, 65 

effect of saline matter on, 

67 

transfusion of, 73 

crystallisation, 65, 77 

chemical constituents, 70 

specific gravity, 70 

its function, 72 

quantity of, 72 

its sources of loss and 

gain, loi, 103, 123, 131 

of the liver, 122 

its temperature, 70, 128 

Blushing, 51 

Body, its structure and- func- 
tions, I 

Bone, 284-287 
Bones, 10, 11, 161 

their dissolution, 20 

of the ear, 210 

Brain, 6, 14, 19, 158, 261 
Bread, 138, 298, 299 
Brewster, Sir D., on illusive 
visions, 240, 302 
Bronchi, 80 

Bronchial tubes, 81, 82 « 
Buccal glands, 14 1 
Buffy coat of the blood, 67 ■ 
Bursae, 175 

C. 

Ci«Ct 7 M, 150 / 

Cancellous tissue, 16 1 ^ 

Canine teeth, 143, 290 


Capillaries, 15, 21, 78, 301 
Carbon, 3, 134, 137, 298 
Carbonate of lime, 2, 10 
Carbonic acid, 2, 3, 16, 97, 
98, 106, 132 

Carbonic acid gas, 71, 75, 79, 

83 

Carbonic oxide gas, 99 
Cardiac aperture of the sto- 
mach, 145 

Cartilage, 10, 11, 18, 85, 167, 
279 

Caruncula lachrymalis, 235 
Casein, 134 

Cavity of the mouth, 139 
Cellular structure, 272 
Cement of the teeth, 290 
Central nervous organ, 187 
Cerebellum, 260, 262, 26S 
Cerebral hemispheres, 263 
Cerebral nerves, 248 
Cerebro-spinal axis, 7, 93, 248, 
266, 268 

nervous cen- 
tres, 14 

system, 248 

Cheeks, 192 
Chest, 5 
Cholesterin, 123 
Chondrin, 134, 281 
Chordie tencline:e, 3S» 38 
Chords, vocal, 79, 177, iSo- 
182 • 

Choroid, 216, 218, 220, 227, 
232 

Chylf, 22, 28, 153 
Chyme, 148 

Cilia, 86 , 157,. 301 

Ciliary ligament, muscle, and 

f >rocesses, 226, 228, 232 
iated epithelium, 275 
Circulation, organs of, 15, 19, 
21-57, 299 . . 

Circulation and respiration, 
analogies of, 94 



INDEX. 


3n 


Circumduction and rotation, 

174 

Clavicle, ii 
Clot, 66 

Coagulation of the blood, 59, 
65-70 
Coccyx, II 

Cochlea, 198, 200, 204, 2 1 1 
Cold, 127 

Cold and heat, feeling of, 192 
Colon, 150 
Colourblindness, 221 
Colour of the blood, 74, 77 
Columnre carneoe, 38 
Combustive process {see Oxy- 
gen) 

Complementary colours, 221 
Concha (external ear), 205, 
208 

Cones of the retina, 216, 223, 
301 

Congestion of blood-vessels, 53 
Conjunctiva, 234 
Connective tissue, 9, 158, 201, 
215, 280, 301 
Consciousness, 188 
Consonants and vowels, how 
sounded, 184 

Contraction, muscular, lo, 
158, i6i 

of blood-vessels, 23, 5 1 

of the heart, 40 

of blood-corpuscles, 62 

of the bronchial tubes, 

81, 86 

of the stomach, 14^ 

of cilia, 158 

Cornea, 226 

Coronary arteries, 29, 50 

veins, 29 

Corpus callosum, 261, 264 
Corpuscles of lymph, 73 
of the blood, 56, 59 -65, 

301 

of the spleen, 126 


Corpus striatum, 262 
Cortian membrane and fibres, 
200, 204, 21 1, 212 
Coughing, 90 
Cranial nerves, 265 
Crassamentum, 66 
Cribriform plate, 196 
Cricoid cartilage, 179, 180 
Crico-thyroid muscle, 179 
Crystalline lens, 226, 231, 279 

D. 

Death, local, 18 

general, 18-20 

Deciduous teeth, 290 
Decussation of the pyramids, 
267 

Deglutition, 144 
Delusions, 241 

of the senses, 238, 302 

Dentine, 2S8 
Dermis, 8, 113 
Dextrine, 134 
Diaphragm, 6, 33, 88 
Diastole, auricular and ven- 
tricular, 41, 96 

respiratory, 82, 96 

Diet, mixed, its importance, 

137 

Digastric muscle, 175, 176 
Digestion, 146, 153 
Digits, 5 

Double vision, 246 
Drink, its necessity to life, 3 
Drigking, how performed, 144 
Drum of the ear, 205, 209 
Ductless glands, 63 
Ducts of glands, 13 1 
Duodenum, 127, 146, 150 
Dura mater, 249 

E. 

Ear, 198-213 
EiTcrent nerves, 187, 254 
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Emotion, 188 
Enamel, 143, ^89 
Endocardium, 36 
Eadolymph, 201, 208, 211 
Epidermis, 8, 113, 191, 273, 
274 

Epi|lottis, 79, 141, 144, 179, 
Epithelium, 9, 109, 191, 198, 

273-275, 301 

Erect position of man, 12 
Essential food-stuffs, 139 
Ether, 224 

Eustachian tubes, 140, 205, 
207, 213 

Excrementitious matter, 3, 

^ . 

Excretion, organs of, 3, 15 » 
10 1 

Expiration and inspiration, 81, 

91, 93, 95 

Extension and flexion, 174 
Extra- vascular parts, 21 
Eye, the, 214-235 

muscles of the, 175 

humours of the, 227 

adjustment of the, 229 

Eyeball, 225 
Eye-lashes, 234 
Eyelids, 234 


Facial nerves, 264, 268 
Fseces, 15, 139, 298, 29^ 
Fainting, 53 
.Faintness, i88 
Fat-cells, 283 
EMigue, 188 

Fna, 134-139. 154 . 298, 299 
.Fanees, 140 
J^^eeling, sense of, 188 
F^nestroe, 204, 206, 207, 209, 
211 


Fibres and membrane of Corti, 
200, 203, 204, 21 1, 212 
Fibrillse, 281, 292 
Fibrin, 65, 66, 124, 134 
Fibrinogen, 69 
Fibrous tissue, 9, 281 
Fissure of Sylvius, 261, 264 
Flexion and extension, 174 
Food, 98, 298, 299 

its necessity to life, 3 

■ its operation in maintain- 

ing weight, 4 

daily quantity required. 


133 

Food-stuffs, i 34 --I 39 » *54 
Foot, 165 

Frog, circulation in foot of, 
54» 56 

blood-corpuscles of, 04 

reflex action of its spinal 

cord, 257 

F mictions of the body, 2 
of the blood, 72 


G. 

Gains and losses of the body, 
1 1 7, 298 

of the blood, 101, 103, 

123, 131 

Gall-bladder, 118, 122, 146 
Galvanic shocks, effect of, 14 
Ganglia, 53, 250 
Ganglionic corpuscles, 215, 
2f7, 249, 293, 296 
Gaseous elements in food, 

*34 . , 

Gases in inspired and expired 
air, 83,- 93 

Gases of the blood, 71, 75 
Gastric juice, 145, 148 
Gelatine, 9, 134, 282 
General death, 18 
Glands, structure of, 1 30 
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Ghnds, mesenteric, 2$ 

salivary, 131 

— -- racemose, 131 

sebaceous, H2, 13 1 

perspiratory, II2, 131 

saccular, 131 

of Lieberkuhn, 131 

buccal, 141 

parotid, 141 

submaxillary, 141 

sublingual, 141 

peptic, 145 

lachrymal, 234 

Meibomian, 234 

Glasses, convex and concave, 
22s, 244 

Globulin, 61, 65, 69 
Glomerulus, 108 
Glossopharyngeal nerves, 193, 
260, 265 

Glottis, 79, 93, 141, 178, 180, 
194 

Glucose, 124 
Gluten, 134 
Glycocholic acid, 122 
Glycogen, 117, 124 
Gullet, 8, 140 
Gum as food, 134 
Gums, the, 288 
Gustatory nerve, 193, 264 


H. 

H/^:matin, 61, 65 
Hcemoglobin, 61, 65, 71, 77, 
99, 160 • 

Hairs, 277, 278 
Hand, 171, 192 
Haversian canals, 285, 286 
Head, 5, 166 
Hearing, 190, 198-213 
Heart, its structure and action, 
6, 15, 19, 30-57 

its muscles, 160 

sounds of the, 45 


Heat, generation of, 3, 4, 127 

of the blood, 17, 70 

of inspired and expired 

air, 83 

regulation of, 126-129 

feeling of, 192 

Heat-producers, 138 
Hepatic artery, 31, 50, 118 

duct, 1 18 

vein, 31, 50, 1 19. 

Hilus, 104 

Hinge-joints, 170, 175 
Histology, 272-301 
Humerus, 171 
Humours of the eye, 227 
Hunger, 3 

Hydrogen, 3, 134, 135, 298 


I. 


Ice-chamber, experimental, 2 
Ileo-C£ecal valve, 150 
Ileum, 150 
Iliac arteries, loi 
Ilium, II 

Illusions, spectral, 240, 302 
Incisors, 142, 290 
Incus, 205, 206, 21 1 
Inferior vena cava, 29, 104, 120 
Innervation, 248-271 
Insensible perspiration , 1 1 1 
Insertion and origin of muscles, 


*75 . „ 

Inspiration and expiration, 81, 


93 , 95 

Integament, 8 

Inter-articular cartilages, 167 
Intercellular substance, 279 
Intercostal muscles, 86, 89 
Intestines, 15, 150 
Intra-lobular veinlet, 120 
Invertebrate animals, 63 
Iris, 160, 227, 229 
Irritation, 1S7 
Ischium, II 
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J. 

Jejunum, 150 
Joints, 162, 167-172 
Judgments and sensations, 237 
Jumping, 177 


K. 

Kidneys, 6, 16, loi, 104-117, 
298 

compared with lungs and 

skin, 116 
Knee-pan, ii. 

Kreatin, 160 


L. 

Labyrinths of the ear, 198, 
200, 204, 207, 21 1 
Lachrymal ducts, 140 

glands, 234 

sac, 235 

Lacteals, 28, 151, 154 
Lactic acid, 160 
Lancelot, the, 63 
Laryngoscope, the, 18 1 
Larynx, 80, 177, 18 1 
Legs, 5 

bones of the, 1 1 

Lens, crystalline, 226, 231, 
279 

Levator muscle of the eyelid, 

234 

Levers, action of the bones, 

*63 

Life, 18, 19 

Ligaments, 10, il, 172, 283 
Light, 224 

sensation of, 214, 219 

Limbs, 5 

Lime (see Carbonate of Lime, 
Phosphate of Lime). 


Lime-water, 2 
Lips, 192 
Idver, 6, 1 17 

its structure, 118-122, 29I 

cells, 117, 120, 122 

circulation, 118 

Lobes of the brain, 260 ^ 
Lobules of the liver, 119, 121 
Local' death, 18 
Locomotion, 157, 175 
Luminous impressions, 220 
Lungs, 6, 16, 17, 19, 81, 84 
100, loi, 1 17 

their arteries and veins 

29 

kidneys and skin com 

pared, 116 
Lymph, 22, 73 
Lymphatic system, 51, 125 

capillaries, 63 

corpuscles, 63 

glands, 26, 126 

Lymphatics, 8, 26 


M. 

Macula lutea (yellow spot] 
216, 217, 219, 222, 226 
Malleus, 205, 207, 209 
Malpighian capsules, 108 
Marrow, 161, 285 
Mastication, 144 
Mastoid cells, 206 
Meat, 138 

h^patus, internal and external 
205-208 

Mechanical force, 3, 4 
Medulla oblongata, 19, 93 
260, 261, 266, 270 
Mental emotion, 13, 53 
Mesenteric glands, 28 
Mesentery, 28 

Minerals as food, 134, 298, 29 
Mitral valve, 36 
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Molar teeth, 143, 290 
Mortification, 18 
Motion and locomotion, 156- 
186 

Motor fibre, 159 
Motor nerves, 187 
Mouth, 8, 15 

Mucous membrane, 9, 141, 145, 
152 

Mucus, 9 

Muscles, 10, 132, 157, 158 

of the ear, 208, 213 

of the eyeball, 233 

of the heart, 36 

of the mouth, 143 

of motion and locomo- 
tion, 156-186 

of the vessels, 23 

of the voice, 1 81 

striated and smooth, 1 58, 

291 

not attached to solid 

levers, 160 

attached to levers, 161 

minute structure of, 291 

Muscular contraction, 12, 14, 

158 

sense, 188 

tissue, 301 

Musk deer, blood -corpuscles 
of, 64 

Myosin, 159 


Nerves, facial, 264 

action on glands, 1 32 

glossopharyngeal, 193 

gustatory, 193, 264 

of the heart, 53 

action on the kidneys, 

III 

motor or efferent, and 

sensory or afferent, 187, 

253 . 

action on muscles, 159 

olfactory, 194, 196 

action on respiration, 93 

on the stomach. 


on sweat-glands, 

116 

of the longue, 266 

Nervous action, its rapidity, 

30* 

Nervous system and innerva- 
tion, 17, 248-271 
Nervous tissue, 293-296 
Neurilemma, 19 1, 294 
Nitrogen, 3, 83, 132, 134, 135, 
298 

Nitrogen starvation, 136 
Nose [see Smell) 

Nuclei of blood-corpuscles, 60, 

63 

Nuclei and nucleoli, 272, 287, 
292, 294, 295, 296 
Nutrition, 15, 133- 155 


Nails, 276 

Nasal passages, 93, 158 
Nerve fibres, 293, 295, 301 
Nerves, auditory, 198, 202, 
208, 211, 265 

of the brain, 264 

action on blood-vessels, 

129 

of the eye, 214, 216, 264 


• O. 

oesophagus, 8, 80, 140, 144 
Olfactory nerves, 264, 295 
Optic axis, 241 

nerve, 214, 217, 218, 222, 

226, 233, 264 

thalami, 262 

Optical delusions, 241 
Orbicularis muscle, 234 
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Origin and insertion of muscles, 

175 

Orra serrata, 226, 229 
Osmosis, 148 
Ossa innominata, 1 1 
Ossification, 285 
Otoconia or otolithes, 199, 
201, 208, 21 1 

Oxygen, 3, 17, 19, 79, 83, 97, 
98. 123. > 33 . 298 


r. 

Palate, 139, 192-194 
Pallor, 52 
Palpitation, 53 
Pancreas, 6, 127, 131 
Pancreatic duct, 146 

juice, 153 

Papillary muscles, 35, 38 
Papillae, 190, 192 
Paralysis, 253, 255 
Patella, ii, 

Pelvis, II 

of the kidney, 107 

Pepsin, 145 
Peptic glands, 145 
Peptone, 147 
Pericardium, 31 
Perilymph, 201, 202, 208, 21 1 
Periosteum, 285, 287 
Peristaltic contraction, 152, 
161 

Peritoneum, 105, 118, 150 
Perspective, 243 * 

Perspiration, 111-117, 300 
Petrosal, 198 
Phalanges, 5 

Pharynx, 8, 15, 79, 93, 140 
Phosphate of lime in bone, 10 
Phosphenes, 222, 242 
Physiology, human, 2 
Pia mater, 249 
Pigment cells, 227, 284 


Pillars of the diaphragm, 88 
Pivot-joints, 170 
Plasma, 59, 66, 72 
Pleura, 84 
Plexuses, 271 

Pneumogastric nerves, 53, 254, 
260, 265, 267 
Pons Varolii, 262 
Portal circulation, 50 
Pronation, 171 

Proteids, 125, 134 -> 39 . > 54 . 

298, 299 
Protein, 3 

Protoplasm, 272, 274 
Pseudoscope, 246 
.Ptyalin, 141, 144 
Pubis, II 

Pulmonary capillaries, 78, 8 1 
Pulse, 45 

Punctum lachrymale, 235 
Purkinje’s figures, 223 
Putrefaction, 159 
Pylorus, 14S, 146 
I^yramids, 267 


R. 

Racemose glands, 13 1 
Radius, 171 

Receptacle of the chyle, 28 
Rectum, 152, 155 
Reflex action, 94, 188, 256, 
268, 269 

Reissner’s membrane, 202, 20.J. 
Benal artery, 107 

excretion, 301 

vein, 109 

Respiration, 74--100, 299 

L and circulation, 

analogies of, 94 
Respiratory sounds, 94 
Restlessness, 188 
Retina, 214, 220, 222, 226, 229 
Ribs, II, 85, 90 
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Ligor mortis, 159 
locls and cones of the retina, 
216, 223, 301 

Lotation and circumduction, 
174 

S. 

lACRUM, II 

alamanders, blood-corpuscles 
of, 64 

laliva, 141, 144 

lalivary glands, 131 
lalts in food, 135 
larcolemma, 367, 291, 294 
Icala media of the cochlea, 
198, 200, 201, 203, 207, 
211,212 

Icala tympani, 204 
>cala vestibuli, 204 
Icapula, II 
►clerotic, 216, 225 
lebaceous glands, 112, 13 1, 

279 

lecrelory glands, 102 
lemilunar valves, 35, 38 
Jensation, a state of conscious- 
ness, 188 

Jcnsations and judgments, 237 

coalescence of, 236 

and sensory organs, 

14, 187-213 

senses, delusions of the, 238, 
302 

>ensory nerves, 187 

organs, 14 • 

septum, 194 
Serous membranes, 33 
Serum, 33 

of blood, 66 

Sighing, 90 
Sight, 190 

the organ of, 214-235 

Singing, 183 
Skdeton, 10 


Skin, 8, 16, 102, II I -1 17, 298 
lungs and kidneys, com- 
pared, II 1 6 
Skull, 5, 6,, II, 165 
Smell, 194-198 
Sneezing, 90 
Sniffing, 90, 197 
Sound, 1 81, 184, 209 
Sounds of the heart, 45 
Speaking machines, 185 
Spectral illusions, 240, 303 
Speech, 177, 184 
Sphincter, 105 
Spinal canal, 6 

cord, 6, 249, 255-259, 

263 

nerves, 248-255, 263 

Spine, 166 
Spleen, 6, 126 
Splenic artery and vein, 126 
Squinting, 246 
Stapedius muscle, 208, 213 
Stapes, 206, 210 
Starch, 1 17, 124, 125, 134, 142, 
144, 148, 154 
Stereoscope, 247 
Stimulus or irritation, 19, 187 
Stomach, 15, 144 
Subjective sensations, 239 
Sublingual glands, 14 1 
Submaxillary glands, 141 
Sugar, 1 1 7, 124, 125, 134, 
142, 144, 148, 154 
Sulphuretted hydrogen, 99 
Superior vena cava, 29 
SupinatiSn, 171 
Supra-renal capsules, 126 
Suspensory ligament, 227 
Sweat-glands, 112, 113, 131 
Sweet-bread [see Pancreas) 
Symmetry of the body, 6 
Sympathetic ganglia, 6, 7, 248, 
261, 271 

nerve, 52, 53 

Synovia, ii^ 167 
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Synovial membrane, ii, 167 
Syntonin, 134, 159 
Systole, auricular and ventri. 
cular, 41, 96 

respiratory, 82, 96 


T. 

Tactile corpuscles, 191, 294, 
296 

Taste, 192-194 , ; 

Taurocholic acid, 122 
Tears, 235 
Teeth, 142, 287-291 
Temperature of the blood, 70, 

N 128 

Tendons, 10, 175, 283 
^Tensor tympani, 208, 213 
Thaumatrope, 24^ 

Thickness of the blood, 70 
Thirst, 3 

Thoracic duct, 28, 155 ^ 

Thorax, 5, 84 
Thought, 188 
Thymus gland, 126 
Thyro-arytenoid muscles, 179, 
182 

Thyroid cartilage, 178, 180 

gland, 126 

Tibia, 1 66 

Tissues, 9, 78, 85, 103 

dissolution of, 20 

minute structure of, 272- 

296 • 

Tissue-formers, 138 
Tongue, 140, I43» *92. *93 

not indispensable for 

speech, 185 
Tonsils, 140 
Touch, 190-192 
Trachea, 80 

Transfusion of blood, 73 
Transmigration, 20 
Trapezium, 170 


Triceps muscle, 169, 174 
Tricuspid valve, 35, 36 
Trigeminal nerve, 264 
Tripod of life, 19 
Trunk, 5 

Tubules of the kidneys, ic 
no 

Turbhial bones, 140, 196 
Tympanum, 205, 209 


U. 

Ulna, 171. 

Urea, 3, 16, 105, 106, i, 

138 

Ureter, 104 
Urethra, 105 
Uric acid, 105, 106 
Urine, 105, 301 
Uvula, 140 


V 

Valves of aorta and puli 
nary artery, 26 

of the heart, 36 

of lymphatic vessels, 

of Veins, 24 

Valvulae conniventes, 152 
Vascular system, 21-57 
Vaso-motor centres and ner 

53. 259. 261 

■N^getable diet, 136, 137 
\^ins, 15, 24, 29 
Velum (soft palate), 140 
Vena cavae, superior and 
ferior, 29, 10^ I 20 
Vena portae, 31, 50, 118, 
127, 152 

Venous pulse, 96 
Ventilation, 100 
Ventricles of the heart, 35 
of the larynx, 179 
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Ventricles of the brain, 261 
Ventriloquism, 241 
Vermiform appendix, 150 
Vertebrate animals, 63 
Vertebrae, 6, 167, 173 
Vestibular sac, 200 
Vibrations of ether, 219 
Villi, 28 

of the intestines, 151, 

154 

Vision, single and double, 242 
Vision, single with two eyes, 

245 

Visual size and form, 243 
Vital actions, 18 
Vital food'Stuffs, 135 
Vitreous humour, 226 
Vocal chords, 79, 177, 180- 
182 

Voice, 177, 183 
Volition, 188 

Vowels and consonants, how 
sounded, 184 


W. 

Walking and running, 176, 
177 

Warmth and coldness, feeling 
of, 192 

Water, 16, l^, 138, 298, 299 

elimination of, 3, 84 

Weight lost in action, 3, 4 

of constituents of the 

body, 297 
Whispering, 184 
Whistling, 184 
Windpipe, 80^ 90 
Work and waste, 4, 298 

Y. 

Yellow-spot, 216, 217, 219, 
222, 226,'^ 301 

Z. 

Zootrope, 245 


THE END. 
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B.A., Balliol College, Oxford, and Assistant-Master at 
Paid’s SchooL \I^€ady, 

30,1x30.4. So. 
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TBUOYDlDaS. Boolt IV. COu 1-4. THE CAPTURE OP 
SPHACTERIA. Edited by C. £. G&avbs, M.A., Classical 
Lecturer and late Fellow of St« John's College, Cambridge. 

[Ready, 

HSS00OTVB. fleleetlosui ftroia Books VZX. sad VUZ. 

THE EXPEDITION OF XERXES, Edited by A. H. 
Cooke, B.A., Fellow of King’s College, Cambridge. 

[Ready, 

THB OBBBX BZiEOlAO POSTS. Selected and Edited by Rev. 
Hssbsrt Kynaston, M.A., Principal of Cheltenham Col- 
lege, and formerly Fellow of St. John's College, Cambridge. 

[In pr^ration, 

HOBKSBB ILIAD. Book XVXIZ. THE ARMS OF ACHIL- 
LES, Edited by S. R. James, B.A., Scholar of Trinity Col- 
1^, Cambridge, and Assistant-Master at Eton. [In prepara^tan, 

LIVY. SCENES FROM THE HANNIBALIAN WAR, 
Selected and Edited by G. C, Macaulay, B.A., Assistant 
Master at Rugby, formerly Fellow of Trinity College, Cam- 
bridge. [In preparation, 

VB1M»L THE SECOND GEORGIC, Edited by Rev. J. H. 
Skeine, M.A., late Fellow of Merton College^ Oxford, and 
As^tant-Master at Uppingham. [Ready, 

LIW. THE LAST TWO KINGS OF MACEDON, SCENES 
FROM THE LAST DECADE OF LIVY, Selected and 
Edited by F. H. Rawlins, M. A., Fellow of King’s College, 
Cambridge, and Assisfaut-Master.at Eton. [In preparation, 

HORAOB. SELECTIONS FROM THE EPISTLES AND 
SA TIRES, Edited by Rev. W. J. V. Baker, B. A., Fellow 
of St John’s College, Cambridge, and Assistant-Master at 
Marlboroii^ [Nearly Ready, 

CWMab. scenes FROM THE FIFTH AND SIXTH 
^ BOOKS OF THE GALLIC WAR, Selected and Edited 
by C. COLBSCK, M. A., Fellow of Trinity College, Cambridge, 
andyUsistant-Master at Harrow^ [In prtpttraHon, 
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IflULW—EUTHYPffRO AND MENEXENUS. Edited by 
C. E. Graves, M, A. \In prepanUioiu 

VLO'B.hXm-- THE SECOND, THIRD, AND FOURTH 
BOOHS OF THE ODES. Edited (each book separate) by 
T. E. Page, M. A. [In preparation. 


MACMILLAN’S CLASSICAL SEBEBS FOB 
COLLEGES AND SCHOOLS. 

Being select portions of Greek and Latin authors, edited 
with Introductions and Notes at the end, by eminoit 
scholars. The series is designed to supply first rate text- 
books for the higher forms of Schools, having in view 
also the needs of Candidates for public examinations at the 
Universities and elsewhere. 

The follovdng volumes are ready 

iBSOHYIiUfl-PERBJQ. Edited by A. O. PriCKARD, M.A., 
Fellow and Tutor of New College, Oxford. With Map. 3^, 

OATUUUS—SBLBOT POBMB. Edited by F. P. SlMPSON, 
B.A., late Scholar of Balliol College, Oxford. New and 
revised Edition. 5 j. 

OlOBRO— THB 8BOOND PHlXilPPlO ORATION. From 
the German of Karl Halm. Edilpd, with Corrections and 
Additions, by John B. Mayor, Professor of Latin in the 
University of Cambridge, and Fellow of St. John’s College. 
New edition, revised. 51. 

THB OATXXilNB ORATIONS. From the German of Karl 
Halm. Edited, with Additions, by A. S. Wilkins, M.A., 
Professor of Latin at the Owein| College, Manchester, New 
edition, jr. 

TNB AOABBMXOA. Edited by JAMES M.A., 

Fellow of Cains College, Cambridge. 41. 
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HOMER'S ZXilAD— THE STORY OF AOHILUS. Edited 
tbe late H. P&att, M.A.» and Waltir Lxaf, M. A.^ 
Fdlows of Trinity CoU^, Cambridge. [In JtUy, 

HOB»R*S ODYSSBY-Booka SJi:x.-SJC:ZV. Edited by S. G. 
Hamilton, B.A., Fellow of Hertford College, Oxford. 

HORACB~THB ODB8. Edited by T. £. PAGE, M.A., Master 
at Cbarterbouse and late Fellow of St. John’s College, 
Cambridge. 

UVY— Books 8UEIZZ. and JCXIV. Edited by Rev. W. W. 
Capxs, M.A« 

TBB 8AMNZTB WARS as narrated in the First Decade 
of Livy. Edited by Rev. T. H. Stokoe, D.D., Lincoln 
College, Oxford, late Head- Master of Richmond School, 
Yorkshire, and of Reading. 

LYSZAS^SBUOT ORATZONS. Edited by E. S. SHUCK. 
BURGH, M.A., Assistant-Maater at Eton College. 

MARTZAZi— SEZ.BOT BSZORAMS. Edited by Rev. H. M. 
Stephenson, M.A,, Head-Master of St. Peter’s School, 
Y«rk, [Nfarfy Ready, 

OVZD^-FASTI. Edited by G. H. Hallam, M.A., Fellow of 
St John’s College, Cambridge, and Assistant-Master at 
Harrow* [In July. 

FZiATO— FOUR DZAZiOOVES ON THE TRZAZi AND 
DEATH of SOCRATES, v£t., EUTHYFHRO, AFO- 
ZiOOY, ORZTO, AND FH ADO. Edited by C. W. MOULE, 
M. A., Fellow and Tutor of Corpus Christ! CoU^;e^ Cambridge. 

PZiAZmrS— MZXA8 OZ«ORZOSU8. Edited by R. Y. Tyrrell, 
M.A., Fellow and Prohor of Latin in Trinity College, Dublin. 

PIiZNY'S ZATTBRS-Book ZZZ. E^ted by Professor John £. 
B. Mayor. With Life of Pliny, by G. H. Rendall, M.A. 

[In the Press, 

PROPBRTZUS— SBXiBOT FORMS. Edited by J. P. PoST- 
OATit M.A*, Fellow of Trinity College, Cambridge. 

[In the Press, 

SUETONZVS-^ZJVBS OF TBB ROMAN BMPEROBS. 

, Seleeted i^id Edited by H« F. G. BRAMyfkLlv B.A*, Junior 
Student of Christ Church, Oxford* 
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TACmrS-TKB HISTORY. Books 1. and IX, Edited by^C. ' 
£. GfiAVBS, M.A. 

THXrOYDXDBS--Boolui X. u&d XX. Edited by H. BkOAOBlinr, ' 
M.A.» Fetlow of Exeter College^ Oxford, tad Aiiisttat- 
Master at Eton College. I 

Books XV. sad V. Edited by Rer. C.^ E. GxAVis, 
M.A., Classical lActuier, and late Fellow of St. John’s 
CoUe^ Cambridge. 

VXROXXi — ^iBNBXD, XX. and XXX. The Narrative of ^neas. 
Edited by E. W. HowsoN, B.A., Fellow of King’s 
College, Cambridge. 

HBNOFBON— THB ANABABXS-Books I. to XV. By Pro- 
fessors W, W. Goodwin and J. W. White. [/« the Press, 
Other volumes will follow. 


classical; 

mMQUnVM-^TIfJS EUMENIDES. The Greek Text, with 
Introduction, English Notei^ and Verse Translation. By 
B^^ard Djiakx, M.A., late Fellow of King’s College^ 
Cambridge. 8va 3^. (kf. 

THE ORESTEIAN TRILOGY, Edited with Introducrion 
and Notes, by A. O. Prickard, M. A., Fellow and Tutor of 
New College, Oxford. 8vo. \Jn preparaiion, 

KRATVB— THE SHIES AND WEATHER-FORECASTS 
OF ARATUS, Translated with Notes by E. Posts, M.A., 
Oriel College, Oxford. Crown 8vo. 3>'. 6d. 

ARXSTOTXA— ifiV INTRODUCTION TO ARISTOTLHS 
RHETORIC, With Analysis, Notes and Appendices. By 
E. M. COFB, Fellow and Tutor of Trinity College^ Cambridge, 
Svo, 141. 

ARISTOTLE ON FALLACIES; OR, THE SOPHISTIC! i 
ELENCHI, With Translation and Notes fay E. Posri, M. A. ; 
VkahtmctOMCoOi^ Svo. Sa M 

THE POLITICS, Tranriated by J. E. C. WELLDOlr, BA., * 
Fellow of King’s College^ Cambridge. Svo. p^epareOiou, 
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AftxnbPBANBfl— BIRDS. Tmiskted into EagUdi 
Verse, with Introduction, Notes, and Appendices, by B. H. 
KnNNBBY, D.B., Regius Professor of Gx^ in the University 
of Cambridge. Crom 8vo« Hdp-Notes to the same, 
for the use of Students, ts. 61. 

BBMmiEkWLS^ORT EXERCISES IN LATIN PROSE 
COMPOSITION AND MXAMINAtION PAPERS IN 
LATIN GRAMMAR^ to tvhich is prefixed a Chapter on 
Analysis of Sentences. By the Rev. H. BblCksr, M.A., 
As^tant Master in King’s College School, London; New 
Edition. tSmo. tt. 6d. 

Key to the above (for Teachers only). 2 j. 6d. 

SNORT EXERCISES IN LATIN PROSE COMPOSI- 
TION. PART ILf On the Syntax of Sentences, with an 
Appendix including, EXERCISES IN LATIN IDIOMS, 
drv. iSmo. 2s. 

BImKCBXB^GREEX AND ENGLISH DIALOGUES POR 
USE IN SCHOOLS AND COLLEGES. By John 
Stuakt Blackib, Profefflor of Greek in the University of 
Edinburgh. New Edition. Fcap. 8vo. 2s. 6d. 

OI C^RO — THE A CADEMICA. The Text revised and eaplained 
by James Reid, M.A., Fellow of Caius College^ Cambridge. 
New Edition. With Translation. 8vo. [In the press. 

THE ACADEMICS. Translated by James S. Reid, M.A. 
Svo. Sj. 6d, 

SELECT LETTERS,^IA\xi the Edition of Albeet 
Watson, M.A. Translated by G. E. Jeans, M.A., Fellow 
of Hertford Coll^ pxford, and AssistanttMaster at Hailey- 
bwy. Svo. ^ [In the Press. 

OXJkMtOAIi WmiTBBS. Ed^sd by J. R. Geun, M.A. 
Fcap. 8vo. 1/. 6d. eadn 

A Series of small volumes upon some of the principaljdassical 
writers, who^ works form subjects of study in our Schools. 
The main object of the Series is Educational, care being taken 
to impart ihfi^ation in a systematic and thorough way, 
while, an intelligent interest in the writers mud their works is 
to bf aroused by a cleax and attractive style of 
treatmentf 
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CIiASBlOAli WKtTma--£i>ftiinufd— 

^SCHYLUS, By J. A. Symonds. [In prepa/yatum. 

CICERO, By Professor^A. S. Wilkins. [In pnparaHon, 
DEMOSTHENES, By S. H, Butchbr, M.A. [In prtparaEon, 
EURIPIDES, By Professor J.P.Mahaffy. [Ready, 

HORACE, ByT. H. Ward, M.A. [In preparation, 

LIVY, By Rev. W. W. Capes, M.A. [Ready, 

SOPHOCLES, By ProC Lewis Campbell. [Ready, 

VERGIL, By Professor H. Nstti.sship. [Ready, 

Others to fotiino, i 

WLEAn-^-PRACIICAL HINTS ON THE QUANTITATIVE 
PRONUNCIATION OF LATIN, for the use of Classical 
Teachers and linguists. By A. J. Ellis^ B.A., F.R.S. 
Extra fcap. 8 fo. 4r. 6d, 

EUR1PX01IS<-MEDEA. Edited, with Introduction and Notes, by 
A. W. Verrall, M.A., Fellow and Lecturer of Trinity 
CoUcge, Cambridge. 8vo, [In preparation, 

0EDDS8-~7H£ PROBLEM OF THE HOMERIC POEMS. 
By W. D. Geddes, Professor of Greek in the University of 
Aberdeen. 8va I 4 r« 

OliABSTONB— Works by the Rt Hon. W. E. Gladstone, M.P. 
yUVENTUS MUNDI; or, Gods and Men of the Heroic 
Age. Second Edition. Crown 8vo. tos, 6d, 

THE TIME AND PLACE OF HOMER. Crown 8 yo. 
6s. 6d. 

A PRIMER OF HOMER. i8ni^ u. 

OOODWXN— Works by W, Goodwin, Professor of Greek in 

Harvard University, U.S.A. 

SYNTAX OF THE MOODS AND TENSES OF THE 
GREEN VERB, New Edition, revised. Crown 8vo. 
6s. 6d. 

AN ELEMENTARY GREEN GRAMMAR. New Edition, 
revised. Oown 8vo. 6s, , 

**It it the best Cheek Grammar o£ its she in the Engfish laaguege.***— 
Athetueum, 



10 MACMILLAXrS EDUCATIONAL CATALOGUE. 


GOODWIN-^ TEXT-BOOK OF GREEK PHILOSOPHY^ 
based on Ritter and Preller^s “Historiae PhilosopMae 
Graecae et Romanae.” By Alfred Goodwin, M. A, Fellow 
of Balliol College^ Oxford, and Professor of Greek in 
University College, London. 8vo, [/» pr^ttraHon, 

ORSENWOOS— ELEMENTS OF GREEK GRAM^ 
MARf indttding Accidence, Ixregnlar Verbs, and Principles of 
Derivation and Compodtaolk ; adapted to the System of Crude 
Forms. By J. G. Greenwood, Principal of Owens College, 
Manchester. New Edition. Crown 8vo. 5r. &/. 

HERODOTUS, Booka l.’-lll.^THE EMPIRES OF THE 
EAST Edited, with Notes and Introductions, by A. H. 
Sayce, M.A., Fellow and Tutor of Queen's College^ Oxford, 
and Deputy^Ptofessor of ComparatiTe Philology. 8vo. 

{iHpr^^anUwn, 

MOnaBOH-^MYTHOLOGy FOR LATIN VERSIFICA- 
TION A brief Sketdi of the Fables of the Andents^ 
pnparod to be rendered into Latin Verse for Schools. By 
F« Hodgson, B.D., late Provost of Eton. New Sdltioii, 
revised F. C. Hodgson, M, A. iSmo. jr. 

HOMBR — THE OHYSSEY. Done into English by S. H. 

Butcher, M.A., Fdlow of Univerrity College, Oxford, and 
Andrew iJtiio, M.A., late Fellow of Merton CoUege* Oxford. 
Second Edition, revised and corrected, with new Introduction, 
additional Notes and Illustrations. Crown 8vo. lor. 61. 

THE ILIAD. Edited, with Introduction and Notes, by 
Walter Leap, M. A., Fellow of Trinity College, Cambridge, 
and the late J. H. P£aTT, M. A. i \In pr^aration. 

ROMOBRXO DZOTXOHART. For Use in Schools and Colleges. 
Translated from the German of Dr. ;G. Autenrdth, with 
Additions and Correctkms by R. P. Keep, Ph,D. V^th 
nnfnercnis lUustrations. Crown 8vo. 6s. 

RORAOB — THE WORKS OF HORACE^ rendered into 
Ei^lirii Prose^ with Introductions,* Running Analyi^ and 
Notei^ by J. Lonsdale, M.A., and S. jUi^ M.A. Globe 
tmi 3A dA 
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BOBAOS^ra:^ ODES OF HORACE IN A METRICAL 
PARAPHRASE. By R, M. Hovendbm, Extra fcap. 
8vo. 4 J. 

HORACE’S LIFE AND CHARACTER. An Epitome of 
his Satires and Epistles. By R« M. Hovbndbn, Extra i[cap. 
Svo. 4 J. 61. 

WORD FOR WORD FROM HORACE. The Odes 
literally Veraided. By W. T. Thobnton, C.B. Croifm 
Svo. p.6d. 

SAQ1EUOV--FIRST STEPS TO GREEK PROSE COM- 
POSITION By Blomfield Jackson, M.A. Assistant- 
Master in King’s College School, London, New Edition 
revised and enlarged. i8mo, \s. 6d. 

SECOND STEPS TO GREEK PROSE COMPOSITION, 
CONSISTING OF PASSAGES FOR TRANSLATION, 
EXAMINATION PAPERS IN GRAMMAR AND COM- 
POSITION, i8mo. \Nearly ready. 

JACKSON— MANUAL OF GREEK PHILOSOPHY. By 
Henry Jackson, M.A., Fellow and Fnelector in Ancient 
Philosophy, Trinity College, Cambridge. lln pr^araEon. 

JEBB — ^Works C. JEBB, M.A., Professor of Greek in the 

University of Glasgow. 

THE ATTIC ORATORS FROM ANTIPHON TO 
ISAEOS. a vols. 8va 2Sr. 

SELECTIONS PROM THE A TTIC ORA TORS BEFORE 
DEMOSTHENES, eEdited, with*English Notes. Being a 
companion volume to the preceding work, 8vo. [ImmediaUfy, 

THE CHARACTERS OF THEOPHRASTUS. Translated 
from a revised Text^ with Introduction and Notes, Extra fcap. 
8vo. 6s, 6d. 


A PRIMER OF GREEK LITERATURE. iSmo, u. 

A klSTORY OF GREEK LITERATURE. Crown Svo. 

llnpreparaEcn. 
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^rmJHASM^TfflRTEEN SATIRES OF JUVEHAt. Wifli 
a Commentary. By John £. B. Matoh, M.A., Komedy 
Profeisor of Latin at Cambridge. Vol. I. Second Edition, 
enlarged. Crown Sto. fr. M Vol. 11. Crown 8vo. lor. 

** For really ripe sdiolanhip, eztenrive acquaintance with Latin litera* 

' ture, and fiuxuUar knowledge ot continental criticism, ancient and modem, 
it is nnsxupassed amoM English editions.*''*— P rop. Conzngton in 
** Edinburgh Review.*^ 

** Ms. Mayor's work is beyond the reach of common literary compli- 
ment. It is not only a commentary on Juvenal, but a mine of the most 
valuable and interesting information on the history, social condition, 
manners, and beliefs of the Roman world during the period of the early 
Empire." — Prof. Nettusship in the "Academy." 

" Scarcely any valuable contribution that has been hitherto made to the 
interpretation of Juvenal will be sought in vain in this a>inmentary .... 
This excellent work meets the long Wt want of a commentary to Juvenal 
on a level with the demands of modem science.— Prop. Frzeolandbr 
OF RSnigsbero in " Jahresbbricht p&rAlterthumswissbnschaft.** 

mxnm-^CLASS-BOOK OF ANCIENT GEOGRAPHY, 
Translated from the German of Dr, Heinrich Kibpbrt. 

[In iJie press, 

MytEAMnm’-EXERClSES IN THE COMPOSITION OP 
GREEK IAMBIC VERSE BY TRANSLATION PROM 
ENGLISH DRAMATISTS, Bf Rev. H. Kynaston, 
M.A., Principal of Cheltenham College. > With Introduction, 
Vocabulary, &c. Extra Fcap. Svo. 4s, 6d. ’ 

^KEY TO THE SAME (for Teachers only). Extra fcap. 
Svo. 4s, 6d, 

EXEMPLARIA CHELTONIENSIA : dve quae discipulis 
stus Carmina identidem Latine reddenda proposuit ipse red- 
didit ex cathedra dictavit Herbert Kynaston, M.A., 
Principal of Chelteq^m College. Extra fcap. Svo. 5r. 

LIVT, Book* JUKI.— XXV. Translated 1^ A. J. Church, 
M.A., and W. J. Brodrib^ M.A. [Inpr^paroHon, 

tMUTS^THE AGE OF PERICLES^ A History of the 
Polities and Arts of Greece from the Persian to the Pdopon* 
nesiiuiWax. By Wiluam Watkiss Lloyd. avolA Svo. air, 

UMmMAMM^FJRSr ZAUN GRAMMAR. By M. C. 
UMsmasARf H«A.,]ate Sdbolar of Christ ColUge, Cambridge, 
Aasbtaat Master la St Faal’s Sdiool. sSmo* ix. 6 d. 
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MTAyAy yy— Work! hf J. P. MAHAfVT, M.A., Professor of 
Ancient History in Trinity College, Dublin. 

SOCIAL LIFE IN GREECE ; from Homer to Menander. 
Third Edition, revised and enlarged. Crown 8 vo. 9 x. 

UAUARFY-^RAMELES and studies in GREECE. 

With Illustrations. Second Edition. With Map. Crown Svo. 
xor. (kd. 

A PRIMER OF GREEN ANTIQUITIES. With lUus- 
tratiotts. x 8 mo. li. 

EURIPIDES. x 8 mo. is. 6d. 

MAR8HAU — xr TABLE OF IRREGULAR GREEK 
VERBSf classified according to the arrangement of Curtins* 
Gredc Grammar. By J. M. Marshall, M.A., one of the 
Masters in Clifton College. ' 8 vo. doth. New E^tion. Xif. 

KARtlALr-SEZECT EPIGRAMS FROM MARTIAL FOR 
ENGLISH READERS. Translated by W. T. Webb, 
M.A., Professor of History and Political Economy, Presidency 
College, Calcutta. Extra fcap. Svo. 4 J. 6(1. 

MAYOR (JOHN B. M.)--FIRST GREEK READER. Edited 
after Karl Halm, with Corrections and large Additions by 
Professor John £. B. Mayor, M.A., Fellow of St John’s 
College, Cambridge. New Edition, revised. Fcap.^ 8 va 

AS. 60. 

BIBLIOGRAPHICAL CLUE TO LATIN LITERA- 
TURE. Edited after HffBNSB, with large Additions by 
Professor John £. B. Mayor. Crown 8 vo. 6s, 60. 

MAYOR (JOSBPB lA.}— GREEK FfiR BEGINNERS. By 
the Rev. J. R MAYORf M.A., Professor of Classical Idterature 
in King’s College, London. Fart I., with Vocabulary, is. 60, 
Parts II. and III., with Vocabulary and Index, 3 r. 60. com- 
plete in one VoL New Edition. Fcap. Svo. d^ 45 . 60. 

IAJEMA^PARALLML extracts arranged for translarion 
into IhigUdi and Laths, with Notes on Idioms. By J. E. 
Nixon, M.Av, Fellow and Classical Lecturer, King’s Ccllqge, 
Cambridge. fartL'^Historical and Epistolary* New Edition, 
revised and enlarged. .Grown Svo. $s. 60. ^ 
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DISEASES 


chronic, lasting weeks or months. When inflammation of 
the larynx is acute and severe, it is a dangerous disease. 
There are fever, pain, and tightness about the throat, 
husky croaking voice, cough of the clanging croupy cha- 
racter, thick tenacious expectoration, difficult breathing, 
long-drawn hissing inspiration, inability to swallow easily, 
sleeplessness, attacks of suffocative spasm, urgent fears of 
suffocation, and towards the end gasping for breath and 
convulsions. The throat may be seen red and swollen 
within, and on pressing the tongue downwards the upper 
part of the larynx or ‘ epiglottis * may be seen erect and 
inflamed {vide p. 548). The small aperture into the wind- 
pipe is, from the swelling of the parts, more or less closed, 
thus preventing the entrance of air. Laryngitis may be 
confounded with croup or diphtheria, the distinction being 
the absence of the false membrane and deposit described 
in those diseases (vide pp. 154, 3 77> 

Treatment . — When the malady presents as simple 
hoarseness, or loss of voice, occurring, perhaps, chiefly in 
the morning, avoidance of cold, especially at night, flannel 
round the throat, or a mustard poultice, the feet in 
mustard-and- water at night, and an expectorant mixture 
(Recipe 57) may be sufficient. But when tlie disease is 
severe very active measures are required. Leeches should 
be applied to the upper part of the chest — one for each year 
of the patient’s age to the number of thirty. The steam 
from hot water should be frequently inhaled, and hot moist 
sponges should be applied to the throat. Dover’s powder 
should be given in 5-grain doses three times a day, and if 
necessary the bowels should be moved by Recipes 1 and 2. 
The patient is to be kept from talking, in a warm room 
free from draughts, the temperature of which should be 
maintained as equable as possible, and not be allowed to 
sink below Sff’ Fahrenheit. The air should be rendered 
moist by steam from a kettle of boiling water (vide p. 104), 
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The diet must consist of fluids^ as strong soups and broths, 
and no stimulants should be allowed. The operation of 
opening the windpipe may be required. 

[As soon 08 possible calomel and opium (Recipe 23) should be ob- 
tained and given instead of the Dover’s powder mentioned above. The 
calomel should be continued until there is a metallic taste in the mouth, 
or slight soreness of the gums. If the patient is a strong, robust person, 
it will also be advisable to give the tartar emetic mixture (Recipe 39).] 

Cheonic Laryngitis is often associated with scrofula, 
venereal, or cancer. The disease generally passes from 
bad to worse, and surgical operations may be required. 
But, in spite of all that can be done, the result is either 
sudden death from suffocative spasm, or lingering death 
from extension of the disease. 

LEPROSY. — Leprosy appears in three forms. First, as 
circular spots, or blotches of irregular size and coppery 
hue, on any part of the body, which afterwards assume a 
whiter appearance, becoming dry, hard, horny, and glis- 
tening. Secondly, as loss of sensation in the fingers or 
toes, or of some part of the face or body. Thirdly, as a 
gradual growth of solid prominences or tubercles, varying 
in size from that of a pin’s head to a walnut, causing the 
part to assume a curiously nodulated appearance. Ulti- 
mately the parts, however affected, ulcerate, the ulcers 
gradually eatingaway the flesh and bones, so that the fingers 
and toes are lost. It is hereditary, but may be com- 
municated by contact of a sore or abrasion of the skin with 
leprous discharge. There is no cure for the disease, but 
its progress may be delayed by good diet, fresh air, and 
tonics. 

The best tonic is arsenic (Uwipe76). Qurjonoil is also much recom- 
mended. The dose of oil is 2 drachms twice daily, with an equal quan- 
tity of lime-%vater. One part of oil with three of lime-water must also 
bo rubbed into the body and liiuliw for two hours twice a day. 
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EXERCISES IN LATIN 
PROSE COMPOSITION Founded on Passages selected 
from Cicero, Livy,! By F. P. Simpson, B.A., of Balliol 
College, Oxford. \In preparalion, 

TKXAVnm^COMPLETE WORKS TRANSLATED. By A. J. 
Church, M.A, and W. J. B&odkibb, M.A 

TffE HISTORY. ' With Notes and a Map. New Edition. 
Crown Svo. St, 

THE ANNALS. With Notes and Maps. New Edition. 
Crown 8vo. p. 6d, 

THE AGRICOLA AND GERMANY, WITH TffE 
DIALOGUE ON ORATORY. With Maps and Notes. 
New and Revised Edition. Crown 8va 4^. Sd. 

THEOCBITITS, M08GBU8 and BXON. Translated by 
Andrew Lang, M.A. Crown 8va [In the press. 

TmovnMAMTtfU^THE CHARACTERS OF THEO- 
PHRASTUS. An English Translation from a Revised Text 
With Introduction and Notes. By R. C. Jbbb, M. A, Prp* 
feasor of Greek in the University of Glasgow. Extra feap.' 8vo. 
6 j . Sd 

TBRXNGi — ^Works by the Rev. E. THRING, M.A., Head- 
Master of Uppingham SchooL 

A LAT/N GRADUAL, A First Latin Constnilng Book 
for Beghmeiv. New Edition, enlarged, with Coloured Sentence 
Maps. Fcap. 8vo. 2f, 6d, 

A UAIfUAL OF MOOD domTRVCTIOMS. Fcaji. 

8v0i. u, Sd, 

A CONSTRUING BOOK Tcxp. 8va 8i. M 

works of virgil rendered into 

ENGLISH PROSE, with Notea^ IntroductksD% Running 
Analyns, and an Index, by James Lonsdale, M.Ai uid 
Samuel taM, M, A New Edition. Gbbe SVo. |r. Sd.; 
^t edges, it. Sd. 
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Wnm—FIRST LESSONS IN GREEK, Adapted to Good- 
win’s Greek Grammar. By John Williams White, Ph.D., 
Assistant-Frof. of Greek in Harvard University. Crown 8 vo. 

\In preparation. 


WILKINS—^ PRIMER OP ROMAN ANTIQUITIES, By 
A. S. Wilkins, M.A., Professor of Latin In the Owens 
CoU^ge^ Manchester. With Illustrations. i 8 mo. u, 

CICERO, (Classical Writers') [Inpteparation, 

WRIOHT— Works by J. WRIGHT, M.A., late Head Master of 
Sutton Coldfield SchooL 

HELLENICA; OR, A HISTORY OP GREECE IN 
GREEK, as rioted by Diodorus and Thucydides ; being a 
First Greek Reading Book, with explanatory Notes, Critical 
and HistoricaL New Edition with a^Vocabukry. Fcap. 8 vo. 


A HELP TO LATIN GRAMMAR; or. The Form 
and Use of Words in Latin, ‘ with Progressive Exercises. 
Crown 8 va 4 j. 

THE SEVEN KINGS OP ROME. An Easy Narrative, 
abridged bom the First Book of Livy by the omission of 
Difficult Passages; being a First Latin Reading Book, with 
Grammatical Notes and Vocabulary. New and revised 
edition. Fcap. 8 vo. 6d, 

FIRST LATIN StEPS; OR, *AN INTRODUCTION 
BY A SERIES OP EXAMPLES TO THE STUDY 
OP THE LATIN LANGUAGE. Crown 8 va 5 r. 

ATTIC PRIMER. Arranged for the Use of Beginnem 
Extra fcaph 8 va 41 . 6d, 

A COMPLETE LATIN COURSE, comprising Rules with 
Examples, Exercises, both Latin and English, on each Rule, 
and Vocabulaiies. Crown 8 vo. fr. 6d, 
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AIRY— Works by Sir G/ B. AIRY, K.C.B., Astronomer 
Royal 

ELEMENTARY TREATISE ON PARTIAL DIF- 
FERENTIAL EQUATIONS. Designed for the Use of 
Students in the Universities. With Diagrams. Second Edition, 
Crown Svo. 5r. 

ON THE ALGEBRAICAL AND NUMERICAL 
THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS, Second 
Edition^ revised. Crown Svo. 6s. 61. 

UNDULATORY THEORY OF OPTICS. Designed for 
the Use of Students in the University; New Edition. Crown 
Svo. 6s. 6d. 

ON SOUND AND ATMOSPHERIC VIBRATIONS. 
With the Mathematical Elements of Music. Dedgned for the 
Use of Students in the University. Second Edition, Revised 
and Enlarged. Crown Svo. 

A TREATISE OF MAGNETISM. Designed for the Use 
of Students in the Uitiversity. Crown Svo. gs. 6d, 

AZRT (OSKVND)— ^ TREATISE ON GEOMETRICAL 
OPTICS. Adapted for the use of the Higher Classes in 
Schools. By Osmond Am, B.A., one of the Mathematical 
Masters in Wdlington College. Extra fcap. Svo. $s. 6d, 

BAYmA^THE ELEMENTS OF MOLECULAR MECHA- 
NICS, By Joseph Bayma, S.J., Professor of Philosophy, 
Stonyhurst College. Demy Sva lox. 6d, 

mKMUn—AN ELBMMNTAXr iTREATTSS ON PLANE 
TRIGONOMETRY. With ExuapiM. BjrR. D. BhASLET. 
M.A, Head Master of Grantham Grammar SchooL Fifth 
Edition, revised and enlarged. Crown Svo. Sr. 6d. 

BLACRBURM (HUGB) — ELEMENTS OF PLANE 
TRIGONOMETRY, for the use of the Jurtior Oass in 
M at hema tic s in the Umvmrsity of Glasgow. By Hugh 
Biaceburn, M«A, Professor of Mathematics in tbe Univer- 
sity of Glasfi^. Globe Sva is. 6d, 
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BOOUa^^Works G. BOOLE> D.CL*, F.R.S., late Profeisor 
of Mathematics in the Queen’s University, Ireland. 

A TREATISE ON DIFFERENTIAL EQUATIONS. 
Third and Revised Edition. Edited by I. Todkvntsb. Crown 
8vd. i^j. 

A TREATISE ON DIFFERENTIAL EQUATIONS. 
Supplementary Volume. Edited by L Todkuntsr. Crown 
8vo. 8x. 6d. 

THE CALCULUS OF FINITE DIFFERENCES. 
Crown 8vo. lor. &/. New Edition, revised by J.* F. 
Moulton. 

BROOK-SMITH {9.)^ARITNMETIC IN THEORY AND 
PRACTICE. By J. Brook-Smith, M.A., LL.B., St 
John’s College, Cambridge ; Barrister-at-Law ; one of the 
Masters of Cheltenham College. New Edition, revised. 
Crown 8vo. ^r. 6d, 

CAMBRZDaB 8BNATE-BOUSB PROBXiBMS and RIBBBS 
WITH 801«UTZ0N8i^ 

i%>j^^PROBLEMS AND RIDERS. By A. G. Grsbnhill, 
M.A. Crown Svo. &r; 6d, 

iSy^SOLUTIONS OF SENATE-NOUSE PROBLEMS 
By the Mathematical Moderators and Examiners. Edited by 
J. W. L. Giaishsr, M.A., Fellow of Trinity College^ 
Cambridge. 12 s. 

OAXiJ^lM^NELP TO ARITHMETIC. Designed for the 
use of Schools, By H, Candler, M.A., Mathematical 
Master of Uppingham Sdiool. Extra fcap. 8vo ar. SdT. 

OBBYNB— ufiV ELEIffENTARY^ TREATISE ON THE 
PLANETARY THEORY. By C. H. H. Cheyne, M.A., 
F.R.A.S. With a Collection of Problems. Second Edition. 
Crown Svo. 6s. 61. 

CBRZSTIB--^ COLLECTION OF ELEMENTARY TEST- 
QUESTIONS IN PURE AND MIXED MATHE- 
MATICS; with Answers and Appendices on Synthetic 
Divyon, and on the Solution dt Numerical Equationi by 
Homer’s Method. By Jambs R. Christie, F.R.S., Royal 
Military Academy, Woolwich. Crown Svo. 8 a 6d. 

b 8 
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ELEMENTS' OF DYNAMIC. An In. 
trodttction to the Study of Motion and Rest in Solid and Fluid 
Bodies, By W. K. Clifford, F.R,S., Professor of Applied 
Mathematics and Mechanics at University College^ London. 
Part I.— KINETIC. Crown 8vo. 7r. 6 d. 

QXmVLlHOh^AN INTRODUCTION TO THE THEORY 
OF ELECTRICITY. By LiNNiEUS Cumming, M.A., 
one of the Masters of Rugby School. With Illustrations. 
Crown 8to. 8 s. A4 

CmaBMUTBON^EUCZIDIANCEOMETRY. By FRANCIS 
CuTHBSRTSON, M.A., LL.D., Head Mathematical Master of 
the City of London School. Extra fcap. 8vo. 4 s, 

DAZiTOM—Works by the Rev. T. DALTON, M.A., Assistant 
Master of Eton College. 

RULES AND EXAMPLES IN ARITHMETIC. New Edi- 
tion. l8mo. 2 s. 8 d. [Answers to the Examples are appended. 

RULES AND EXAMPLES IN ALGEBRA. Part 1. 
New Edition. i8mo. 2 s. Part II. i8mo, 2 s. 6 d, 

BAY-^PROPERTIES of conic SECTIONS PROVED 
GEOMETRICALLY. Part I., THE ELLIPSE, with 
Problems. By the Rev. H. G. Day, M.A. Crown 8va 


BWN---GE0METRIC4L TREATISE ON CONIC SEC- 
TJOm. By.W. H. Dexw, St John’. CoUege^ 

Cambridge. New Edition, enlarged. Crown 8vo. p. 

SOLUTIONS TO THE PROBLEMS IN DREWS 
COHIC SECTIONS. Crown 8vo. 41. &f. 

imB—GRADUATED EXERUSES IN ANALYTICAL 
GEOMETRY. Compiled and arranged by J. M. Dyer, 
M.A;, Senior Mathematical Master in Cheltenham CoHege. 
Crown 8vo. * [In preparation. 
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BDOAB {J. H.) Ul4 PBITOHARD (O. %.)^NOTE^BOOK 
ON PRACTICAL SOLID OR DESCRIPTIVE GEOr 
METRY. Containing Problems with help for Solutions. By 
J. H. Edgar, M.A., Lecturer on Mechanical Drawu^ at the 
Royal School of Mines, and G. S. Pritchard. New Edition, 
revised and enlarged. Globe 8va 3r. 

FSB&BR8— Works b^rtheRev. N. M. FERRERS, M.A., Fellow 
and Tutor of Goni^e and Caius College^ Cambridge. 

AN ELEMENTARY TREATISE ON TR2LINEAR 
CO-ORDINATES, the Method of Reciprocal Polars, and 
the Theory of Projectozi. New Edition, revised. Crown 8vo. 
6s. 6d. 

• AN ELEMENTARY TREA71SB ON SPHERICAL 
HARMONICS, AND SUBJECTS CONNECTED WITH 
THEM. Crown 8vo. yx. 6d. 

FROST— Works by PERCIVAL FROST, M.A., formerly Fellow 
of St. John’s College^ Cambridge j Mathematical Lecturer of 
King’s College. . 

AN ELEMENTARY TREATISE ON CURVE TRA- 
CING.^ By Pbrcival Frosi{ M.A. 8vo. isr. 

SOLID GEOMETRY. A New Edition, revised and enlarged 
of the Treatise by Frost and Wolstbnkoui i. In a Vola. 
VoU I. 8vo. idx. I 

GODFRAT— Works by HUGH GODFRAY, M.A., Mathematical 
Lecturer at Pembroke Coll^^e, Cambridge. 

A TREATISE ON ASTRONOMY, for the Use of Colleges 
and Schools. New Edition. Svof i2x, 

AN ELEMENTARY TREATISE ON THE LUNAR 
THEORY, with a Brief Sketch of the Problem up to th^time 
of Newton. Second Edition, revised. Crown 8vo. 5x. 6d. 

umMMlViil^AN ELEMENTARY TREATISE ON THE 
DIPPERENTIAL AND INTEGRAL CALCULUS, lot 
the Use of Colleges and Schools. ByG. W. Hbmmino» M.A., 
Fdlow of St John’s Coll^;ie^ Cambridge. < Second Edition, 
with Corrections and Additions. 8vo. gs. . 
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9Anmon G£OJIiSTIiICAL CONIC SECTIONS. An 
Ekmentaxy Treatise in whldi the Conic Sections are defined 
ms the Plane Sections of a Cone, and treated by the Method 
of Projection. By J. Stuart Jackson, M. A., late Fellow of 
Gonville and Caiiis College^ Cambridge. Crown 8va 4 ^. 6^ 

JELUiT (JOHMB.y— .4 TREATISE ON THE THEORV 
OF FRICTION. By John H. Jxllet, B.D., Senior Fellow 
of Trinity College^ Dublin; President of the Koysl Irish 
Academy. Svo. Sr. 6d. 

JONES mad mmiX'S^ALGEERAICAL EXERCISES. 
Progxesdvely Ananged. By the Rev. C A. JONXS, M.A., and 
C. H. Chsynx, M.A., F.R.A.S., Mathematical Masters of 
Westminster Sc^L New £dition.v i8mo. 2s, 6a. 

XEUiAND mad TAVT^INTRODNCTION TO QUATERn 
NIONS^ with numerous examples. By P. Kslland, M. A., 
F.R.S. ; and P. G. Tait, M.A., Professors in the department 
of Mathematics In the University of Edinburgh. Crown 8vo. 

7/. W • 

KlTOHBNBB^if GEOMETRICAL NOTE-BOOE^ containing 
Easy Ftoblems in Geometrical Drawing preparatory to the 
Study of Geomeby. For the use of Schools. By F. £• 
Kxtchsnxr, M.A., Mathemathical Master mt Rugby. New 
Editiom 4to. 2s. 

lEAJJVS^NATVRAL GEOMETRY; an Introduction to the 
Log^ Study of Mathematics. For Schools and 'Technical 
Classes. With Explanatory Models, based upon the Tachy- 
metiical Works of £d.**Lagout By A. Mavlt. i8mo. is. 

Models to lUttstrate the above, in Box^ 12 s, 6d, 

mnnilEJMR ELEMENTS OF THE METHOD OF 
LEAST SQUARES. By Mansfield Merriman, Ph.D. 
Profibsor of Civic and Mechanical Engineering, Lehi^ Uni- 
versity, Bethl^em, Penn. Crown 8vo. p, 64, 

mtlAAM-^ELEMENTS OF DESCRIFTIVE GEOMETRY. 
By J« B. MilxA R, CE., Assistant Lecturer in Engineerhig in 
Owens College^ Mandhcrter. Crown Svo. 6s. 
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MOaOAM — A COLLECTION OF PROBLEMS AND 
EXAMPLES IN MATHEMATICS, With Answers. 
By H. A. Morgan, M.A., Sadlerian and Mathematical 
ILecturer of Jesna Collie, Cambridge. Crown 8vo. 6 s, 6 d, 

tE%SUir-DETERMINANTS. By TAOS, Muir. Crown 8vo. 

^ [In preparation, 

NEWTON'S PRINCIPIA, Edited by Prof. Sir W, Thomson 
and Professor Blackburn. 4to. doth. 31A 6 d, 

THE FIRST THREE SECTIONS OF NEPVTON^S 
PRINCIPIA, With Notes and Illustrations. Also a col- 
lection of Problems, piindpally intended as Examples of 
Newton’s Methods. By PsRCiVAL Frost, M.A. Third 
Edition. 8yo. 12s, 

PAEKINBON—Works by S. PARKINSON, D.D., JP.RS., 
Tutor and Pradector of St. John’s College, Cambridge. 

AN ELEMENTARY TREATISE ON MECHANICS. 
For the Use of the Junior Classes at the University and the 
Higher Classes in Schools. With a Collection of Examples. 
New Edition, revised. Crown 8vo. doth. 9^. 61 , 

A TREATISE ON OPTICS. New Edition, revised and 
enlarged. Crown 8vo. doth. lor. 6 d. 

nWBM^EXERCISES IN ARITHMETIC for the Use of 
Schools. Containing more than 7,000 original Examples. 
By S« Pbdliy, Ute of Tamworth Grammar School. Crown 
8vo. Sr. 

YmME^ELEMENTARY HYDROSTATICS. With Nu- 
merous Examples. By J. B. Pkxar, M.A., Fellow and late 
Asffistant Tutor of Clare College, Cambridge. New Edition. 
Crown 8vo. doth. $s* 6 d. • 

YlRl&^ESSONS ON RIGID DYNAMICS,^ By the Rev. 
G. PiRiB, M.A., late Fellow and Tutor of Queen’s College, 
Cambridge; Professm: of Mathematics in the University of 
Aberdeen. Crown Svo. 6 s, 

mOKIM^AN ELEMENTARY TREATISE ON CONIC 
SECTIONS AND^ ALGEBRAIC GEOMETRY. With 
Numerous Examples* and Hints for thdr Solution ; especially 
designed for the Use of Beginners. By G. H. Pucklb, M. A. 
New Edition, revised and enlarged. Crown Svo. ys. M 
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STATICS, by the Rev. 
Gbo&gs Rawijnson, M.A. Edited by the Rev. Edward 
Sturors, M.A. Ciown Svo. 4^. 6d, 

UAYtaam^ TffE theory of SOUNh^ By Lord 
Raylxigh, M.A., F.R.S., fonnerly Fellow of Trinity College^ 
Cambridge. 8vo. Vol I. t 2 s, 6d, Vol. II. 12s, 6d, 

[Yol. 

nVYlSl<>W-^MODERN METHODS IN ELEMENTARY 
GEOMETRY By E. M. Riynolds, M.A., Mathematical 
Master in Clifton College. Crown 8vo. 31. 

ROUTH^Works by EDWARD JOHN ROUTH, MA.,F.R.S., 
late Fellow and Asristant Tutor of St. Peter’s College Cam- 
bridge ; Examiner in the University of London. 

AN ELEMENTARY TREATISE ON THE DYNAMICS 
OF THE SYSTEM OF RIGID BODIES. With munerous 
Examples. Third and enlarged Edition. 8vo. 2 ts, 
STABILITY OF A GIVEN STATE OF MOTION, 
PARTICULARLY STEADY MOTION AdamiT Prize 
Essay for 1877. 8va 8r. 6<f.* 

SMITH— Works by the Rev. BARNARD SMITH, M.A., 
Rector of Glaston, Rutland, late Fellow and Senior Bursar 
of St Peter’s College^ Cambridge. 

ARITHMETIC AND ALGEBRA, in their Prindples and 
Application ; with numerous systematically arranged Examples 
taken firom the Cambridge Examination Papers^ with especial 
refezence to riie Ordinary Examination for tiie B.A. Degree. 
New Edition, carefully tevised. Crown 8vo. lor. M 
ARITHMETIC FOR SCHOOLS. New Crown 

Svo. ^.6d. r • , I 

A KEir TO THE ARITHMETIC FOR SCHOOLS. 
New Edition. . Crown Svo. &r. AA 
EXERCISES IN ARITHMETIC, Crown Svo. limp doth. 
28. With Answers. 2s. 6a. 

Or sold sqparatdiy. Fart L ir. % Part IL ir. ; Answent ^ 
SCHOOL CLASS-BOOK OF ARITHMETIC. iSmo. 
doth. $t. 

Or sold separatdy, in Three Parts. Xi. each. 
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SMITH CmOmueA — 

KEYS TO SCHOOL CLASS-BOOK OF ARITHMETIC, 
Parts I., II., and III., 2x. 6^. each.« 

SHILLING BOOK OF ARITHMETIC FOR NA TIONAL 
AND ELEMENTARY SCHOOLS. l8mo. doth. Or 
separately. Part I. 2 d . ; Part IL ^ ; Part III. *id. Answers. 

7 HE SAMEf with Answers complete. i8mo, doth. is. 6 d. 

KEY TO SHILLING BOOK OF ARITHMETIC. 
i8mo. 4r. 

EXAM/NA TION PAPERS IN ARITHMETIC. i8mo. 
u. 6 d. The same, with Answers, i8mo. 2 s. Answers, 6 d. 
KEY TO EXAMINATION PAPERS IN ARITH- 
METIC. l8mo. 4r. 6^/. 

THE METRIC SYSTEM OP ARITHMETIC, ITS 
PRINCIPLES AND APPLICATIONS, with numerous 
Examples, written expressly for Standard V. in National 
Schools. New Edition, limo. doth, sewed. $d. 

A CHART OF THE METRIC SYSTEM, on a Sheet, 
size 42 in. by 34 in. on Roller, mounted and yamished, price 
3r. 6 d. New Edition. 

Also a Small Chart on a Card, price id. 

EASY LESSONS IN ARITHMETIC, combining Exercises 
in Reading, Writing, Spelling, and Dictation. Part I. for 
Standard L in National Schools. Crown Sva gd. 

EXAMINATION CARDS IN ARITHMETIC. (Dedi. 
cated to Lord Sandon.)# ^ith Answiis and Hints. 

Standards I. and II. in box, is. Standards IIL, IV. and V., 
in boxes, is. each. Standard VL in Two Pai^ in boxes, 
IS. each. 

A and B papers^ of nearly the same difficulty, are given so as to 
>revent copying, and the Colours of the A and B papers di£Eer in 
ach Standard, and from those of every other Standard, so that a 
ouster or nustress can see at a glance whether the children have the 
►roper papers. 
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SNOWBAXA— riZS ELEMENTS OF PLANE AND 
SPNEEICAL TRIGONOMETRY: with the Construction 
«iid Use of Tables o6 Logaxithms. . By J. C. Snowball^ M.A. 
New Edition. Crown 8to. 7i.6^. 

8YL3LABUS 07 PlJkNB aBOMBT&Y (corresponding to 
Enclid, Books I. — VI.). Prepared by the Association for the 
Improvement of Geometrical Teaching. New Edition. Crown 
8vo« ij. 

TAW and BTBBX.B— TREATISE ON DYNAMICS OF 
A PARTICLE, . With numerous Examples. By Professor 
Tait and ME) Stsilb. Fourth Edition, revised. Crown 8vo. 

im. ! 

nEhrt^ELEMENTARY MENSURATION FOR 
SCHOOLS, With numerous Examples. By Septimus 
Tsbat, B.A., Head Master of Queen Elizabeth’s Grammar 
School, Rivittgton. Extra fcap. 8to. ^r. 6d, 

TODBUXITBB— Works by I. TodhUNTBK, M.A., F.R.S., of 
St John’s College Cambridge. 

** Mr. Todbonter is chiefly known to stndents of Matbematies as the 
author o£ a series of admirable matbematical text-books, which possess 
therare qualities of being clear in style and absolutely free from xaistakes, 
typographieal or other.**— S atuxbay Buvibv. 

THE ELEMENTS OF EUCUD, For the Use of CoUcges 
and'Schools. New Edition. i8mo. y, 61, 

MENSURATION FOR BEGINNERS, With numerous 
Esounples. New Edition. i8mo. ai. 6d, 

ALGEBRA FOR BEGINNERS, numerous Examples. 
New Edition. s8ma at/. 6d, 

KEY TO ALGEBRA FOR BEGINNERS, Crown 8vo, 
6s, 6d, 

TRIGONOMETRY FOR BEGINNERS, With numerous 
Examples. New Edition. i8mo. is, 61, 

KEY TO TRIGONOMETRY FOR BEGINNERS, 
Crown 8vo. $s, 6d, ' 
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ro1>BtrMTH& CpnHfmed^ 

MECITAmCS FOR BEGUSTNERS, With ttumerous 
Examples. New Edition. i 8 mo. 41 . (mT. 

KEY TO MECHANICS FOR BEGINNERS. Crown 
8 m 6 r. 6d. 

ALGEBRA. For the Use of Colleges and Schools. New 
Edition. Crown Svo. 61. 

KEY TO ALGEBRA FOR THE USE OF COLLEGES 
AND SCHOOLS, Crown 8 vo. lOif. 6d. 

AN ELEMENTARY TREATISE ON THE THEORY 
OF EQUATIONS. New Edition, revised. Crown 8 vo. 
7 r. 6ii. 

FLANS TRIGONOMETRY. For Schools and Colleges. 
New Edition. Crown 8 vo. 5 r. ' 

KEY TO PLANE TRIGONOMETRY, Crown 8 vo. 
tos, 6d, 

A TREATISE ON SPHERICAL TRIGONOMETRY. 
New Edition, enlazged. Crown 8 yo. ^r. 6d. 

PLANE CO-ORDINATE as appUed to the 

Straight line and the Conic Sections. With numerous 
Examples. New Edition, revised and enlaxged. Crown 8 vo. 
V- 6d. 

A TREATISE ON THE DIFFERENTIAL CALCULUS. 
With numerous Examples. New Edition. Crown 8 m 
lor. 6d. ^ 

A TRSATISB ON /nZ INTEGRAL CALCULUS AND 
ITS APPLICATIONS. With numerous Examples. New 
Edition, revised and enlarged. Crown 8 vo. lor. 6d. 

EXAMPLES OF ANALYTICAL GEOMETRY OF 
THREE DIMENSIONS. New Edition, revised. Crown 
8 m 4 i!. 

A TREATISE ON ANALYTICAL STATICS. With 
nunteroui Exanxples. New Edition, revised end enlergcd 
Crown 8 m los, 6d. 
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TODB9NTB& CmHnuet^ 

A HISTORY OF THE MATHEMATICAL THEORY 
OF PROBABILITY^ £fom the time of Pascal to that of 
Laplace. Svo* i&r. 

RESEARCHES IH THE CALCULUS OF VARJA- 
TIOHSf principally on the Theory of Discontinuoas Solutions : 
an Essay to which the Adams Prize was awarded in the 
University of Cambridge in 1871. Svo. 6/. 

A HISTORY OF THE MATHEMATICAL THEORIES 
OF ATTRACTION, AND THE FIGURE OF THE 
EARTH, from the time of Newton to that of Laplace. 2 vols. 
Svo. 24/. 

AN ELEMENTARY TREATISE ON LAPLACHS, 
LAME’S, AND BESSEVS FUNCTIONS. Crown Svo. 
lor. ^ 

WILSON (J. M.h-ELEMENTARY GEOMETRY. Books 
I. to V. Contaming the Subjects of Euclid’s first Six 
Books. Following the Syllabus of the Geometrical Association. 
By J. M. Wn.soN, M.A., Head Master of Clifton College. 
New Edition. Extra fcap. Svo. 41. 

SOLID GEOMETRY AND CONIC SECTIONS. With 
Appendices on Transversals and Harmonic Division. For the 
Use of Sdiools. By J. M. Wilson, M.A. New Edition. 
Extra fi»p. Svo. y. 6 d. 

WllMBOVt’-GRADUATED EXEJ^CISES IN PLANE TRI 
GONOMETRY. Compiled and arranged J. Wilson, 
M.A., and S« R. Wilson, B.A. Crown Svo* 4r. 

** The ezerdees teem beautifully graduated and adapted to lead a student 
w n^jg ^y and pleasantly.”— E. J. Rovth, F.R.S.. St. Peter's College, 


WILSON (W.P.W TREATISE ON DYNAMICS. By 
W. P. Wilson, M.A., Fellow of St. John’s College Cam- 
bridge^ and Professor tA Matbmnatics in Queen’s CoUege^ 
Belfest Svo. gr. fe/* 
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ni»UTmmoiMn^MATJffEMATJCAL PROB/.EMS, on 
Subjects induded in the First and Second Diyisions d the 
Schedule of Subjects for the Cambridge Mathematical Tripos 
Examination. Devised and arranged by Jossfb Wolstsn- 
HOLME» late Fellow of Christ’s College, sometime Fdlow of 
St John’s College, and Professor of Ma^ematics in the Royal 
Indian Engineering College. New Edition greatly enlarged. 

SCIBNCB. 

JCIENCB PRIMERS FOR ELEMENTARY 
SCHOOLS. 

rnder the joint Editorriiip' of Professors Huxlst, Roscob, and 
Balfour Stewart. 

** These Primers are extremely simple and attractive, and thoroughly 
answer tli^ purpose of just leading the young be|;inner up to the thresh- 
old of the long avenues in the Palace of Nature which these titles suggest.** 

^UAStDIAM. 

« They are wonderfully clear and lucid in their instruction, rimple in 
style, and admirable in pum. **•— Bducatiomax. Timks. 

NTRODUOTORY— By T. H. HuxLEY, F.R.S., Professor of 
Natural History in the Royal School of Mines. i8mo. u, 

1HBMI8TRY — Byl^H. E. Roscos, F.R.S., Professor of 
Chemistry in Owens College, Man<^ester. With numerous 
Illustrations. i8mo. i/. New Edition. With Questions. 

** A very model of perspieaeity and accuracy.**— Chbmist and Dxvo* 

GIST. 

>HY 8 l 08 -~By Balfour Stewart, F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. With numerous 
Illustrations. i8mo. u. New Edition. With Questions, 

•HYSlOAli OSOGRAPEAr— By ARCHIBALD GeIKIB, F.R.S., 
Murthison Professor of Geology and Mineralogy at Edin- 
burgh. With numerous Illustrations. New Edition, with 
Questions. i8mo. is. 

"Everyone of hii lecaont is maileed by lunplicity, tleaness, and 
correctnoM. '*-^tkbn4cvic. 

iBOliOGY — By Professor Qbikie, F.R.S. With numerous 
Illustrations. New Edition. i8mo. cloth, ix. 

of a dasriSSnSfra^iltones after Professor Geikie’s explanation.**— School 
Board Cuxoniclb. 
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MiBiroa psivB&s 

PHySlOliMT-^Bj IflCHAXL FOSTBR, M.D«r F.R.$. With 
inniijeroiui IlliiitnitioBS« New Edition. i8ma th 

^*TlMibooknwtim totiito leaire nothing to be deuxed u an elementatu 
tesKi-boolE.*’— A cadsmv* 

ASTRONOMY -- By J. NokmAN LoCKimt. F.R.S. With 
numeroni Dlustratioiii. New Edition. i8mo. u* 

**Th!a if altogether one ol the aM«t likely ettempu we haTe ever seen to 
bring aatrenemy down to the capacity of the young child. ”<-»Sckooi 
BOAXD CKIONtCLB. 

BOTAMY—By Sir J. D* Hooker, K:.C.S.I., C.B., F.R.S. 
With numerous Illustrations. New Edition. z8mo. ir. 

**To teachen the Pximet vnll be of inestimable valne, and not onli; 
becatue of the ^plid^ o£ the language and the eleamess with which die 
snbieet mastter if treated, bntalso on account of its coming from the highest 
antherity. and so furnishing positive information as to the most suitabifl 
methods of teaching the saenoe of botany.**— N aturk. 

liOaic—By Professor Stanley Jevons, F.R.S. New Edition. 
z8mo. If, 

**lt appmurs to ns admirably adapted to serve both as an Introdoctioi] 
to adentinc reasoninjg, and as a guide to sound judgment and reasoning 
in the ordinary affairs of lifie.**-nAcADBMY, 

POIilTICAXi BCONOMY->By PZofessor STANLEY JeVONS, 
F.R.S. z8mo. is, 

** Untmesdonahly In every respect an admirable primer.'*— SciK}ei 
SOABD ChKOMICUS. 

/<» ^tparaHan 

ZOOLOGY, By Professor Huxley. &c. &c. 


ELEMENTARY CLASS-BOOKS. 

ASTRONOMY, by the Aatrosiomtr Royal. 

POPULAR ASTRONOMY, «With Hlustmtlons. By Sii 
G. B« Azry, K.C.B., Astronomer *RoyaL New Edition. 
z8mo. 4r. 5^ 

ASTRONOMY. 

ELEMENTARY LESSONS IN ASTRONOMY, With 
Coloured Diagram Of the Spectra of 4he Sun, StarS| and 
Nehahe^ mid numerous Illustrations. By J. Norman Lockyer, 
F.R.S. Now Edition. Fcap. 8vo. 5/. 6d, 

Aaar. sound, and vroctiiy of net ebly as a popular 

oxpoiitieii. bat as a stientific * Index.* **— ATiaaaitrM. 
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SLBMBNTART OayyiS-BOOXS Continued^ 

QUMSTIONS ON LOCKYERS ELEMENTARY LES- 
SONS IN ASTRONOMY. For the Use of Schools. By 
John Forbxs-Robsrtsom. iSmo. doth limp. is. 

PHYBlOIiOGY. 

LESSONS IN ELEMENTARY PHYSIOLOGY. With 
ntimerous Illustrations. By T. H. Huxlby, F.R.S., Professor 
of Natural History in the Royal School of Mines. New 
Edition. Fcap. 8vo. 4 r. 6d. 

** Pure sold throughout”— G uaxdian. 

** Unquestionably the elearest and most eoflid<Bte d^entary treatise 
on this subject that we possess in any language. ”*-^bstminstbr Rbvxsw. 

QUESTIONS ON HUXLEY^S PHYSIOLOGY FOR 
SCHOOLS. By T. Alcocb:, M.D. i8mo. is. 6d. 

Motamy 

LESSONS IN ELEMENTARY BOTANY. By D, 
Oliveb, F.R.S.) F.L.S.f Professor of Botany in University 
College, London. With nearly Two Hundred Illustrations. 
New Editiop. Fcap. 8Ta 45 . 

OHBMZSTBY. 

LESSONS IN ELEMENTARY CHEMISTRY, IN- 
ORGANIC AND ORGANIC. By Hxnry K Roscoe, 
F.R.S., Professor of Chemistry in Owens College^ Manchester. 
With numerous Illustrations and Chromo-Litho of the Solar 
Spectrum, and of the Alkalies and Alkaline Plartlia. New 
Edition. Fcap. Sva 4 ^. 6d. 

** As a standard general text-book it desetyes to take a leading plaee.”— 
Spxctatox. • ^ 

unhesitadi^y pconoonee it the best of all our dementary treatises 
on Chemistry.**— MicDiCAX. Tints. 

A SERIES OF CHEMICAL PROBLEMS, prepared with 
Special Reference to the above, by T. £. Thorpe, Ph.D., 
Prdessor of Chemistry in the Yorkshire College of Science^ 
I«eds. Adapted for the preparation of Students for the 
Government, Science, and Society of Arts Examinations. With 
a Vtdbm by Professor Roscox. New Edition, with Key, 
l8mo. 2s. 
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BMMBMTAmY oUfls-Bobu 
POLlTIOAZi mOlfOKT. 

MUTICAL ECONOMY FOE SEOINNSRS. By 
Milucsnt G. Fawcxtt. New Editioau i8mo. 

** Omc, ttmpaxXt end eomprahjensiirt.’*— D aily Nbws. 

**Tlie mlAticms eimtal and labour haYa never bees aen liaply et 
more dearly expounded.”— CoxTSifVOSAsy Rbvibw. 

L03IO. 

ELEMENTARY LESSONS IN LOGIC; Deductive and 
Inductive, with copiotts Questions and Examples, and a 
Vocabulary of Logical Terms. By W. Stanley Jbvons, M.A., 
ProfiesBor of Political Economy in University College, London. 
New Editkm. Fcap. 8va 3r. 6 d» 

** Notihing can be better for a school-book.”— G uaxdian. 

** A rnanw alike nai|^ interesting, and sdentifie*”— ATUmuauii. 

PHYSIOS. 

LESSONS IN ELEMENTAR Y PHYSICS. By Balfour 
Stewart, F.R.S., Professor of Natural Philosophy in Owens 
Coll^;e, Manchester. With numerous Illustrations and Chromo* 
litho of the Spectra of the Sun, Stars, and Nebuhs. New 
Edition. Fcap. 8vo. ^r. 6(f. 

** The beau-ideal of a sdendfie text-book, dear, accurate^ and tfaorongh.* 
— Eoucatiomal Timxs. 

PBAOTIOAL OHBMISTRY, 

THE OWENS COLLEGE JUNIOR COURSE OP 
PRACTICAL CHEMISTRY. ByFRANCis Jones, Chemical 
Master in the jGrrammar School, Manchester. With Pre&ce by 
Professor Roscoe, and mustrations. New Edition. i8mo. 
2 s. 6 d. * 

OHEMISTRY. 

QUESTIONS ON CHEMISTRY. A Series of Problems 
and Exercises in Inorganic and Organic Chemistry. By 
Francis Jones, F.R.S.E., F.C.^., Chemical Master in the 
Grammar School, Manchester,* Fcap. 8vo. y. 

ANATOMY. 

LESSONS IN ELEMENTARY ANATOMY. By St. 
George Mxvart, F.R.S., Lecturer in Comparative Anatomy 
at St Mary’s Hospital With upwards of 400 Ulustrations.' 
Fcap. 8vo« 6r. fef. | 

It way bo queataon^ whetber any odtev 'iraKfc on anatawy aontaina in 
l&i coatpaMfo propoitionatdy great a wum of ififcmuulaa.*'---LAMCBT. 

««ThaWaiiela<md]attt,andi^d be is the bands of every student of 
buwaa anatomy.**— M xdical Tikss. 
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BXiBMBMTA&Y ClbiJIS-BaOK.S CottUnued-^ 

MBOHANXOS, 

AN MLEMENTARy TREATISE. By A. B. W. 
KlENNSDy» M. Inst. C.E.i Professor of Engmeerin^j and Me- 
chanical Technology in University College, London. With 
nittstrations. [Iff pre^ara^n, 

8TBAM. 

AN ELEMENTARY TREATISE. By John Perry, 
Professor of Engineering, Imper^ College of Engineering, 
Yedo. With numerous Woodcuts and Numerical Examples 
and Exercises. iSmo. 4s. 6ii. 

** The young engineer and those seeking for a eompreheninve knowledge 
of the use, power, and economy of steam, could not have a more useful 
work, as it is very intelligible, well arranged, and practical throughout.*'— 
Ironhongbb. 

PRAOTlGAli PHYSICS. 

A LABORAI'ORY COURSE OF PHYSICS, By A. M. 
Worthington. l8mo. [In prepdraiion, 

PBYSICAli GEOGRAPHY. 

ELEMENTARY LESSONS IN PHYSICAL GEO- 
GRAPHY, By A, Geikie, F.R.S.» Murchison Professor 
of Geologj^, &c., Edinburgh, With numerous Illustrations. 
Fcap. 8vo. 4s, 61 . 

QUESTIONS ON THE SAME. is. 6d. 

GEOGRAPHY. 

CLASS-BOOK OF GEOGRAPHY. ByC. B. Clarke, M:A., 
F.R.G.S. Fcap. Svo. New Edition, with Eighteen Coloured 
Maps. 3r. 

NATVRAls PHILOSOPHY. . 

NATURAL PHILOSOPHY FOR BEGINNERS. By 
I. ToOhunter, M.A^ F.R.S. Rirt L The Properties of 
Solid and Fluid Bodies. i8mo. 3^. 6d. 

Part IL Sound, Light, and Heat. i8mo. 3r. 6d. 

MORAL PHILOSOPHY. 

AN ELEMENTARY TREATISE. By Prof. E. Cairo, 
of Glasgow University. [In preparation. 

ELSCTRIOITY AND MAGNETISM. 

ELEMENTARY LESSONS IN ELECTRICITY AND 
marine TISM. By Prof. Sylvanus Thompson, of Uni- 
versity College, Bristol, With Illustrations. \In preparation. 
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SXAMSNTARY CLASS BOOKS Condnued,-^ 

SOUND. 

AN ELEMENTARY TREATISE, By W. H. Stone, 
M.B, With Ulustratioiis. i8ma 6d, 

PSYCHOLOGY. 

ELEMENTARY LESSONS IN PSYCHOLOGY. By G. 
Croom Robertson, Professor of Mental Philosophy, &c.. 
University CoU^s^ London. [In pr^aration. 

AQntCUhTVB.IS’-ELEMRNTARy LESSONS IN AGRI- 
CULTURE. By H. Tanner, F.C.S., Professor of Agri- 
cultural Science, University College, Aberystwith. 

\In preparation. 

MARSHALL— 77/A: ECONOMICS OF INDUSTR Y. By A. 
Marshall, M.A., late Principal of University College, 
Cheltenham, and Mary P. Marshall, late Lecturer at 
Newnham Hall, Cambridge. Extra fcap. 8vo. 25 . 6d. 

*‘The bo«k is of sterling value, and will be of great use to students and 
teachers/'— ATHEN^fiUM. 

Others in Preparation* 


MANUALS P’OR STUDENTS. 

Crown 8vo. 

DYBB AND iTimB— THE STRUCTURE OF PLANTS. By 
Professor Thiselton Dyer, F.R.S., assisted by Sydney 
Vines, B.Sc., FclKiw and Le^nrer of Christ’s College, 
Cambridge. With numerous Illustrations. [In preparation, 

PAWCBTT— if MANUAL OF POLITICAL ECONOMY. 
By Professor Fawcett, M.P. New Edition, revised and 
enlarged. Crown 8vo. 12 s. 6d. 

FLBISOHBK—if SYSTEM OF VOLUMETRIC ANALY^ 
SIS. Translated, with Notes and Additions, from the second 
Gennan Editton, by M« M« Pattison MutR^ F.R.S.E. With 
Biptratiions. Crown 8vo. 7^ 
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MANUALS FOR mvumttTB-con/mued. 

FLOWBR (W- n.)-^AN INTRODUCTION TO THE OSTE- 
OLOGY OF THE MAMMALIA, Being the substance of 
the Course of I^ectures delivered at the Royxd College of 
Surgewis of England in 187a By Professor W. H. Flower, 
F.R«S^F.R.C.S. With numerous Illustrations. New Edition, 
enlarged. Crown 8vo« lor. 

FOSTBR and BAImTOVB^THE ELEMENTS OF EMBRYO- 
LOGY, By Michael Foster, M.D., F.R.S., and F. M. 
Balfour, M.A. Part 1 . crown 8vo. p, 6 d, 

FOSTER and LANOLEY— ^ COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY, By Michael Foster, 
M.D., F.R.S., and J. N. Langley, B.A. New Edition. 
Crown 8vo. 6 s, 

HOOKBR (Dr.)— mg STUDENTS FLORA OF THE 
BRITISH ISLANDS, By Sir J. D. Hooker, K.C.S.I., 

C. B., F.R.S., M.D., D.C.L. New Edition, revised. Globe 
8vo. lOf. 6 dr 

HUXLEY — PHYSI OGRAPHY, An Introduction to the Study of 
Nature. By Professor Huxley, F.R.S. With numerous Illus- 
trations, and Coloured Plates. New Edition. Crown 8vo. p. 6 d, 

HUXLEY and MARTIN— COURSE OF PRACTICAL 
INSTRUCTION IN ELEMENTARY BIOLOGY, By 
Professor Huxley, F.R.S., assisted by H. N. Martin, M.B., 

D. Sa New Edition, revised. Crown 8vo. 6 s, 

HUXLEY and PARKER — ELEMENTARY BIOLOGY, 
PARI II, By Professor Huxley, F.R.S., assisted by 
T. J. Parker. With Illustrations. [In preparaHon, 

JBVONS— PRINCIPLES OF SCIENCE, A Treatise 
on Logic and Scientific Method. By Professor W. Stanley 
Jbyons, LL.D., F.R.S. New and Revised Edition. Crown 
8vo. I2r. 6 d, 

EXERCISES IN DEDUCTIVE LOGIC, By Professoi 
W. Stanley Jevons, LL.D., F.R.S. Crown 8vo. 

[In preparation, 
l 2 
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UANUAbS FOR ITUDBMTS CofUiim0^ 

OXiiyBR {WTOfmmoTy-JfJJRSTBOOJCOFINDIANBOTANy. 
By Pxo&ssor Daniel Olitbe, F.R.S., F.L.S., Keeper of 
the Herbaiium and Library of the Royal Gardens^ Kew, 
With niuneroui lUiutiutions* Extra fcap. 8 vo* 6 r. &/• 

FARKBR aad BBTTANY— TWIE MORPHOLOGY OP 
THB SKITLJL By Professor Pa&kbel and G. T. Bxttany. 
Uhiitrated. Crown 8to. lor. 6 ^. 

TAIT— ELEMENTARY TREATISE ON HEAT. By 
Professor Tatt, F.R.S.E. BlustratedL [In the press. 

THOMSON— By Sir C WfmLB Thomson, F.R.S. 
lUnstrated. [In prej^retHon. 

TTLOR and LJkXKIimrBM-- ANTHROPOLOGY. By E. B. 
Tylor, MiA«, F.R.S., and Professor £• Ray Lanksstsr, 
M.A., F.R.S. Dlnstrated. [In preparaUan. 

WnSMBm^UNITS AND PHYSICAL CONSTANTS. By 
J. D. Everett, F.R,S., Professor of Natural Philosophy, 
Queen’s College, Belfast. Extra fcap. Svo. 4s. 61, j 

aBIKIB— 0f77Z7Af.£S' OP FIELD GEOLOGY. By Prof. 

Geikxs, F.R.S. With Illustrations. Extra fcap. Svo. 3 ^. 6d. 

yuMAJmB^BLOPYPIPE ANALYSIS. By J. Landauer. 
Authorised English Edition by J. Taylor and W. E. Kay, of 
Owens College, Manchester. Extra fcap. Svo. 4s. 6d. 

WROn-'PRACTICAL CHEMISTRY FOR MEDICAL STU- 
DENTS. Specially ^pranged for the first M.B. Course. By 
M. M. Pattison Muir, F.R.S.E.^ Fcap. Svo. is. 6d. 

Other volumes of these Manuals will follow. 


SCIENTIFIC TEXT-BOOKS. 
nAhrtVU-^A treatise on embryology. With 

niustratbns. ByF. M. Balfour, M.A., F.R.S.» Fellow 
and Lecturer of Trinity Collie, Cambridge. Svo. 

[In the press. 
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•OlBNTXriO TBST-BOOKS CofUiffued^ 

BALX. (B. B., iLM.y^EXPBRlMENTAL MECHANICS. A 
Course of Lectures delivered at the Royal College of Science 
forirdand. By R. S. Ball, A.M., Professor of Applied 
Mathematics and Medianics in the Royal College of Science 
for Irdand. Royal 8vo. xfir. 

eisAXtBlvn^MECHANICAL THEORY OF HEAT. By R. 
Clausius. Translated by Walter R. Browne, M. A., late 
Fellow of King’s College, Cambridge. Crown 8vo. loj. 6<f. 

DANXELX.— ^ TREATISE ON PHYSICS FOR MEDICAL 
STUDENTS, By 'A lfred Daniell. With Illustrations. 
8vo. [In preparation, 

TOVtHlB^A TEXT-BOOK OF PHYSIOLOGY. By Michael 
Foster, M.D., F.R.S. With Illustrations. Third Edition, 
revised. 8vo. aix. 

aAMGBB —A TEXTBOOK, SYSTEMATIC AND PRAC- 
TICAL, OF THE PHYSIOLOGICAL CHEMISTRY OF 
THE ANIMAL BODY. Including the changes which the 
Tissues and Fluids undergo in Disease. By A. Gamgse, 
M.D., F.R.S., Professor of Physiology, Owens College, 
Manchester. 8vo. [In the press. Vol, I, in May. 

momnA,V'Bt,--ELEMENTS OF COMPARATIVE ANA- 
TOMY, By Professor Carl Gegenbaur. A Translation by 
F. Jeffrey Bell, B. A. Revised with Preface by Professor 
E. Rat Lankbster, F.R.S. With numerous Illustrations. 
8vo. air. ^ . 

omKlU-^TEXTBOOK OF GEOLOGY. By Archibald 
GEIKIE, F.R.S., Professor of Geology in the University of 
Edinburgh. With numerous Illustmtions. 8vo. [In the press. 

QiBLhH—STRUCTURAL BOTANY, OR ORGANOGRAPHY 
ON THE BASIS OF MORPHOLOGY. To which are 
added the principles of Taxonomy and Fhytography, and a 
Glossary of Botanical Terms. By Professor Asa Gray, 
LL,D. 8vo. tos, 6d. 
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SCIIINTIFXC TBXT-BOOKB Continued^ 
ixmwcom-^POPULAR ASTROA^OMY. By S. Newcomb, 
LL.D., Professor U.S. Naval Observatory, With xia Ulus- 
tratioxis and 5 Maps of the Stars. 8vo. iZs» 

**It is unlike an3rthiag else of its kind, and will be of more use in dreulating 
m knowled|i:e of astronomy than nine-tenths of the books whidi have appear^ 
on the subject of late Yeaxs.**-^Saiurdap Xtview, 

UVIAAUX — KINEMATICS OP MACHINERY. 
Outhties of a Hieoiy of Machines. By Professor F. Reulsaitx. 
Translated and Edited by Professor A. B. W. Kennedy, 
C.E. With 450 Illustrations. Medium 8vo. 2i/. 

ROaCQE and SOHORLEBIMER'— INORGANIC CHEMIS- 
TRY. A Complete Treatise on Inorganic Chemistry, By 
Professor H. E. Roscoe, F.R.S., and Professor C. Schor- 
LEMMSR, F.R.S, With numerous Illustrations. Medium 8vo. 
Vol. I. — The Non-Metallic Elements. 2ix. VoL II. — Metals. 
Part I. i8r. Vol. II. Part II, — Metals. iSs, 

ORGANIC CHEMISTRY, A complete Treatise on Or* 
ganic Chemistry. By Professors Roscoe and Schorlemmer, 
With numerous Illustrations. Medium 8vo. \In the press, 

SCHORX.EMMBR— ^ MANUAL OF THE CHEMISTRY OP 
THE CARBON COMPOUNDS, OR ORGANIC CHE^ 
MISTRY, By C. Schorlemmer, F.R.S., Professor of 
Chemistry, Owens College, Manchester, With Illustrations. 
8vo. 145. 

THORPB AND RtJOKEB— .<4 TREA TISE ON CHEMICAL 
PHYSICS, By Professor Thorpe, F.R.S., and Professor 
Rucker, of the yorkishire College of Science. Illustrated. 
8vo. ® {In preparation, 

NATURE SERIES. 

THE SPECTROSCOPE AND ITS APPLICATIONS. By 
J. Norman Lockyer, F,R.S. With Coloured Plate and 
numerous Illustrations. Second Edition. Crown 8vo. $s, td. 
THE ORIGIN AND. METAMORPHOSES OP INSECTS. 
By Sir John Lubbock, M.P., F.R.S., D.C.L. With nume- 
rous Illustrations Second Edition. Crown Svo- $s. 6 id, 
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NATURB SBRIBfa: Continmd-^ 

THE TRANSIT OF VENUS. By G. Forbes, M.A., Pro- 
fessor of Natural Philosophy in the Andersonian University, 
Glasgow. Illustrated. Crown Svo, ^s. 6 d. 

THE COMMON FROG. By St. George Mivart, F.R.S., 
Lecturer in Comparative Anatomy at St. Mary’s Ilospitai. 
With numerous Illustrations. Crown Svo. 35. 6 d. 

FOLARISATTON OF LIGHT. By W. Spottiswoode, P.R.S. 
With many Illustrations. Second Edition. Crown Svo, 
3J. 6'!'. 

ON BRITISH WILD FLOWERS CONSIDERED IN RE^ 
LATION TO INSECTS. By Sir John Lubbock, M.P., 
F.R.S. With numerous Illustrations. Second Edition. Crown 
8vo. 4^. 6<f. 

THE SCIENCE OF WEIGHING AND MEASURING, AND 
THE STANDARDS OF MEASURE AND WEIGHT. 
By H. W. Chisholm, Warden of the Standards. With 
numerous Illustrations. Crown Svo. 4s, 6d, 

.UOW TO DRAW A STRAIGHT LINE: a Lecture on Link- 
ages. By A. B, Kempe. With Illustrations. Crown Svo. is. 6 d. 

LIGHT: a Series of Simple, entertaining, and Inexpensive Expe- 
riments in the Phenomena of Light, for the Use of Students of 
every age. By A. M. Mayer and C. Barnard, Crown Svo, 
with numerous Illustrations. 2x. 

SOUND : a Seiies of Simple, Entertaining, and Inexpensive Ex- 
periments in the Phenomena of Sojjiud, for the use of Students 
of every age. By %, M. Mayer, Professor of Physics in 
the Stevens Institute of Technology, &c. With numerous 
Illustrations. Crown Svo. 3 j. 6 d. 

SEEING AND THINKING. By Professor W. K. Clifford, 
F.R.S. With Diagrams. Crown Svo. ^s. td, 

DEGENERATION-^By Prof. E. Ray Lankester, F.R.S, 
With lllustraliius. \_Imnudia(ety. 

Oihet velum es tofollcns). 
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EASY LESSONS IN SCIENCE. 

i 

Edited by Prof. W. F. Barrett. 

HEAT . By Miss C. A. Martineau. Illustrated. Extra fcap. 
8vo. 2s , 6 A , 

light. By Mrs. Awdry, Illustrated. 2j. 6d?. 

ELECTRICITY. By Prof. W. F. Barrett. [In preparation. 

SCIENCE LECTURES AT SOUTH 
KENSINGTON. 

VOL. I. Contauiiug Lectures by 'Capt. Abney, Prof. Stores,' 
Prof. Kennedy, F. G. Bramwell, Prof. G. Forbes, H. C. 
SoRBY, J. T. Bottomley, S. H. Vines, and Prof. Carey 
Foster. Crown 8vo. 6 s. 

VOL. II, Containing Lectures by W, Spottiswoode, P.R.S., 
Pro£ Forbes, Prof. Pigot, Prof, Barrett, Dr. Burdon- 
Sanderson, Dr. Lauder Brunton, F.R.S., Prof. Roscoi, 
and others. Crown 8vo. 6 s. 

MANCHESTER SCIENCE LECTURES 
FOR THE PEOPLE. 

Eighth Series, 1876-7. Crown 8vo. Illustrated. 6 d, each. 

WHAT THE EARTH IS COMPOSED OF. By Professor 
Roscob, F.R.S. 

THE SUCCESSION OF LIFE ON THE EARTH. By 
Professor Williamson, F.R.S. 

WHY THE EARTHS, CHEMISTRY IS AS IT IS. By 
J. N. Lockyer, F.R.S. 

Also complete in One Volume. Crown 8yo. doth. 2 s, 

BLBBKSKTARY applied mechanics 3 being the simpler 
and more practical Cases of Stress and Strain wrought out 
individually £rom first principles by means of Elementary 
Mathematics. By T. Alexander,' C.E., Professor of Civil 
Engineering in the Imperial College of Engineering, ToHei, 
Japan. Crown 8vo. 4;. 6 <i. 
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BliANFaRD— TVYi? RUDIMENTS OF PHYSICAL GEO- 
GRAPHYFOR THE USE OF INDIAN SCHOOLS ; with 
a Glossaiy of Technical Tenns employed. By H. F. Blanford, 
F.R.S. New Edition^ Illustrations. Globe 8vo. 2 s, 6d, 

aOBDON— ELEMENTARY BOOH ON HEAT. By 
J. E. H. Gordon, B.A., Gonville and Caius College^ Cam- 
bridge. Crown 8vo. 2s. 

M'KENBRIOK— OF PHYSIOLOGY IN ITS 
RELATIONS TO MAN, By J. G. M^Kendrick, M.D., 
F.R.S.E. With Illustrations. Crown 8vo. I2r. 61, 

' IN COMPARATIVE ANATOMY. 

No. I. — ^The Skull of the Crocodile : a Manual for Students. 
By L. C. Miall,' Professor of Biology in the Yorkshire College 
and Curator of the Leeds Museum. 8vo. 2s, 6d, 

No. II. — Anatomy of the Indian Elephant. By L. C. MlALL 
and F. Greenwood. With Illustrations, 8vo. 5J. 

unAVU^AN ELEMENTARY TREATISE ON HEAT, IN 
RELATION TO STEAM AND THE STEAM-ENGINE. 
By G. Skann, M.A. With Illustrations. Crown 8vo. 4;. 61, 

wniQUT-^METALS AND THEIR CHIEF INDUS! RIAL 
APPLICATIONS. By C. Alder Wright, D.Sc., &c. 
Lecturer on Chemistry in St. Mary’s Hospital Medical School. 
Extra f cap. 8vo. 3r. 61, 

HISTORY- 

Brnsis-Y-STORIES FROM THE HISTORY OF ROME 
By Mrs, Beesly. Fcap. 8vo. 2j. 6d, 

The attempt appears to us in every way successful. The stones are 
interesting in thmnselves, and are told with perfect simplicity and good 
feeling,*'— Daily Nbws. 

FRBBMAN (BDWARD A.y^OLD-ENGLISH HISTORY. 
By Edward A. FreeRan, D.CL., LL.D., late Fellow of 
Trinity College, Oxford. With Five Coloured. Maps. New 
Edition. Extra fcap. 8vo. half-bound, 6s, 
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SHORT HISTORY OF THE EHGLISH 
PEOPLE, By John Richard Green, M.A., LL.D. With 
Coloured Maps, Genealogical Tables, and Chronological 
Annals. Crown 8vo. Ss, 6d, Sixty-second Tliousand. 

*' Stands alone as the one general history of the country, for the sake 
of which all others, if young and old are wise, will be speemly and surely 
set aside.”— Academy. 

READINGS FROM ENGLISH HISTORY. Selected 
and Edited by John Richard Green, M.A., LL.D., 
Honorary Fallow of Jesus College, Oxford. Three Parts. 
Globe 8vo. is. 61. each, L HengUt to Cressy, II, Cressy 
to Cromwell. III. Cromwell to Balaklava. 
GU^ST-^LECTDRES on the HISTORY of ENGLAND. 
By M. J. Guest. With Maps. Crown 8vo. 6s. 

It K not too much to assert that this is one of the very best class books 
of English History for young students ever published.** — Scot.sman. 

HXSTORXCAXi COURSB FOR SCBCOZiS — Edited by 
Edward A. Freeman, D.C.L., late Fellow of Trinity 
College, Oxford. 

I. GENERAL SKE7CH OF EUROPEAN HIS TOR Y. 
By Edward A. Freeman, D.C.L. New Edition, re\-ised 
and enlarged, with Chronological Table, Maps, and Index. 
i8mo. cloth. 3J. 61. 

It supplies the great want of a good foundation for historical teaching. ' 
The scheme is an excellent one, and this instalment has been executed m 
a way that promises much for the volumes that are yet to appear.**— 
Educational Timks. 

II. HISTORY 01 ENGLAND. By Edith Thompson. 
New Edition, revised and etilarged, with' Maps. iSino. 2s. 61, 

III. HISTORY OF SCOTLAND. By Maroamt 
Macarthur. New EdiUoa l8mo. is. 

** An excellent summa^, unimpeachable as to fae% and putting then 
in the clearest and most impartial light attainable.**— Guardian. 

IV. HISTORY OF ITALY. By ^he Rev. W. Hunt, M.A. 
x8mo. $s. 

** It possesses the same solid merit^ as its predeccsson • ; . • the same 
scrupulous care about fidelity in details. . . . It is distinguished, too, by 
information on art, architecture, and social politics, in which the writer s 
grasp is seen by the firmness and clearness o£ his touch**— Educational 
Tischs. 

V. HISTORY OF GERMANY. By J. Sime, M.A. 
x8mo. 3r, 

**A remaricahly eles^r hnpretuTe history of Germany. Its great 
events are wisely Icept at central fi^es, and the smaller events axe care- 
fully kept, ttot'only subordinate and subservient, but most skilfully woven 
into the texture of the histedeal tapestry presented to the eye.**— 
Standard, 
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HlSTORIOAIi COURBB FOR BCHOOIiS Continued-^ 

VI. HISTORY OF AMERICA. By John A. Dovle, 
With Maps. i 8 mo. 4 ;. 6a, 

** Mr. Doyle has performed his task with admirable care, fulness, and 
clearness, and for the first time we have for schools an accurate and inter- 
esting history of America, from the earliest to the present time.**— > 
Standard. 

EUROFEAH COLONIES. By E. J. Payne, M.A. With 
Maps. iSmo. 4 J. 6d, 

**We have seldom met with an historian capable o£ forming a more 
comprehensive, far-seeing, and unprejudiced estimate of events tad 
peoples, and we can commend this litile work as one certain to prove of 
the hignest interest to all thoughtful readers.**.— Times. 

FRANCE. By Charlotte M. Yonge. With Maps. iSino. 
$s. 6d, 

** An admirable text-book for the lecture room.** — ^Academy. 

GREECE. By Edward A. Freeman, D.C.L. 

[In preparation, 

ROME. By Edward A. Freeman, D.C.L. [In preparation. 

HISTORIC PRIMBRS— Edited by John Richard Green. 
Author of ** A Short History of the English Peoples 
ROME. By the Rev. M. Creighton, M.A., late Fellow 
and Tutor of Merton College, Oxford. With Eleven Maps. 
i 8 mo. IS. 

**The author has been curiously successful in telling in an intelli- 
gent way tho story of Rome from fost to last.'* — School Board 
Chronicle. 

GREECE, By C. A. Fypfe, M.A., Fellow and late Tutor 
of University College, Oxford. With Five Maps. i 8 mo. is. 

**We give our unqualified praise to this little manual. ''-'School- 
master. 

EUROPEAN HISTORY. By E. A. Freeman, D.C.L., 
LL.D. W'ith Maps. iSmo. is. 

**The work is alwajrs dear, and forms a luminous key to Euroiean 
history."— School BoAiyp Chronicle. • 

GREEK ANTIQUITIES. By the Rev. J. P. Mahafpy, 
M.A. Illustrated. i 8 mo. is. 

** All that is necessary for the scholar to know is told so compactly yet 
so fully, and in a style so interesting^ that it is impossible for even the 
dullest boy to look on this little work in the same light as he regards his 
other school books.*’— Schoolmaster. 

CLASSICAL GEOGRAPHY. By H,. F. Tozek, M.A. 
i 8 mo. lx. 

"Another valuable aid to the study of the ancient world. ... It 
contains an taormous quantity of information packed into a small space, 
and at the same time coquRonicated in a very readable shape."— John 
BpLL. 
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HISTORY PRIMERS ConHnuid^ 

GEOGRAPHY. By GsoitOB Gbovb, D.C.L. With Maps. 
i8mo. 1^. 

** A modd of what todi a wMk should ho .... we know ofi no short 
treatise better suited to infuse life and spirit into the dull lists of proper 
names of wtudi our wdinary class-books so often almost exehirively 
consist. **-— Tikbs* 

ROMAN ANTIQUITIES. By Professor Wilkins. IUus- 
trated. i8mo. i^.. 

" A UtUe book that throws a blase of light on Roman History, and 
is, moreover, intensely interesting.**— 

FRANCE. By Charlottb M. Yongb. i8mo. is. 

** May be considered a wonderfully successful piece of work Its 

general merit as a vigorous and clear sketch, giving in a small space a 
vivid idea of the history of France, remains undeniable.**— Saturday 
Revibw. 

In preparation : — 

ENGLAND. By J. R. Grbbn» M.A. 

MZOHBX.ET— ^ SUMMARY OF MODERN HISTORY. 
Translated from the French of M. Michblbt, and continued 
to th 4 Present Time, by M. C. M. Simpson. Globe 8va 
AI. td. 

OTTk-^CANDINAYIAN HISTORY. By E. C Orxft. 
With Maps. Globe 8yo. 6s. 

PAUXmI^PICTURES of old ENGLAND. By Dr. R. 
Pauli. Translated with the sanction of the Author by 
E. C. OttA Cheaper Edition. Crown 8vo. 6s. 
TAIT^-ANALYSIS of ENGLISH HISTORY, based on 
Green’s ** Short History of the English People.” By C. W. A, 
Tait, M.A., Assistant-Master, Clifton College. Crown 8vo. 
3J. 6d. 

WHBBXaBlR— ^ SHOIkT HISTOJ^Y OF INDIA. Em- 
bodying the History of Three Frontier States of Afghanistan, 
Nepaul, and Burma. By J. Talboys Whbslbr. With 
Maps. Crown 8vo. I 2 s. 

YOMOB (OKARIiOTTB M.)— .d PARALLEL HISTVRY OF 
FRANCE AND ENGLAND x consisting of Outlines and 
Dates; By Ckablottb M. Yongb, Author of **The Hdr 
of Reddytie;^ Ac., Aa Oblong 4 to. y. 6d: 

CAMEOS FROM ENGLISH HISTORY. 

ROLLO TO EDWARD XL By the Autiior of '^The Heir 
of Reddyfib,’* Extra fcap. 8yo. New Edition. 5 a 
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YONOE (CHARLOTTE M.) Continued, 

A SECOND SERIES OF CAMEOS FROM ENGLISH 
fflSTORY-^TniS, WARS IN FRANCE. New Edition. 
Extra fcap. 8vo. Ss, 

A THIRD SERIES OF CAMEOS FROM ENGUSH 
HISTORY--n:mS. wars of the roses. New EdiUon. 

Extra fcap. 8vo. gs, j 

A FOURTH i'ifiP/jE.S—REFORMATION TIMES. Extra ‘ 
Fcap. 8vp. Sj. ! 

EUROPEAN HISTORY. Narrated in a Series of 
Historical Selections from the Best Authorities. Edited and 
arranged by E. M. Sewell and C. M. Yongb. First Series, 
1003 — 1154. Third Edition. Crown 8vo. 6r. Second 
Series^ 1088—1228. New Edition. Crown 8ya 6 s. 


DIVINITY. 

For other Works by these Authors, see Theological 
Catalogue. 

ABBOTT (REV. B. K.y-BIBLE LESSONS. By the Rev. 
£. A. Abbott, D.D., Head Master of the City of London 
School. New Edition. Crown 8vo. 4;. 6 d, 

** Wise, snggesUve, and really profound initiation into religious thought.** 

■^UAKDIAN. 

ARNOLD— A! BIBLE-READING FOR SCHOOLS^l^m. 
GREAT PROPHECY OF ISRAELIS RESTORATION 
(Isaiah, Chapters xl. — ^Ixyi.). Arranged and Edited for Young 
Learners. By Ma3;thew AiufOLD, D.C.L., formerly 
Professor of Poetry in the University of Oxford, and Fellow 
of Oriel. New Edition. i8mo. doth. \s. 

ISAIAH XL.^LXVI. With the Shorter Prophedes allied 
to it Arranged and Edited, with Notes, by Matthew 
Arnold. .Crown 8to. Ss. 

OVUrms-^MANUAL OF THE THIRTYNINE AR- 
TICLES, By Q, H. CuRTEis, M.A., Prindpal of the 
Lichfield Theological College. [In preparcUion. 
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GASKOIN— CHILDREN'S TREASURY OF BIBLE 
STORIES. By Mrs, Herman Gaskoin. Edited with 
Preface by the Rev, G. F. Maclear, D.D, Part I. — OLD 
TESTAMENT HISTORY. i8mo is. Part II.— NEW 
TESTAMENT. i8mo. i^. [Fari III. in the press, 

GOLDEN TR^BA8URY PSALTER— Students’ Edition. Being 
an Edition of “The Psalms Chronologically Arranged, by 
Four Friends,” udth briefer Notes. i 8 ma 3 j. A/, 

GREEK TESTAMENT. Edited, with Introduction and Appen- 
dices, by Canon Wkstcott and Dr. F. J. A. Hort. Two 
Vols. Crown 8 vo. \In the press, 

HARDWICK— Works by Archdeacon Hardwick. 

A HISTORY OF THE CHRISTIAN CHURCH. 
Middle Age. From Gregory the Great to the Excommuni- 
cation of Luther. Edited by William Stubbs, M.A., Regius 
Professor of Modem History in the University of Oxford. 
With Four Maps. Fourth Edition. Crown Svo. lor. 6d, 

A HISTOR Y OF THE CHRISTIAN CHURCH DURING 
THE REFORMATION. Fourth Edition. Edited by Pro- 
fessor Stubbs. Crown 8 vo. lor. 6d. 

Kma-CHURCH HISTORY OF IRELAND. By the Rev. 
Robert King. New Edition. 2 vols. Crown Svo. 

\ln preparation. 

MAOLBAR— Works by the Rev. G. F. Macliar, D.D., Head 
Master of King’s Collie SchooL ^ 

A CLASS-SOON OF OLD TESTAMENT HISTORY. 
New Edition, with Four Maps. iSmo. 4 ;. 6d. 

A CLASS-SOON OF NEW TESTAMENT HISTORY, 
Including the Comiection of the Old and New Testament 
With Four Maps, New Edition. iSmo. $t, 6 </. 

A SHILLING FOON OF'^ OLD TESTAMENT 
HISTORY, for Na&pxal anti Elementaiy Schools. With 
Map. tSmo. cloth. New Editiozt 
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MAOZiBAR Coniinued — 

A SHILLING BOOK OF NEW TESTAMENT 
HISTORY, for National and Elementary Schools. With 
Map, i8mo. cloth. New Edition. 

These works have been carefully abridged from the author's 
larger manuals. 

CLASS-BOOK OF THE CATECHISM OF THE 
CHURCH OF ENGLAND. New Edition. i8mo. doth, 

IS. 6d. 

A FIRST CLASS-BOOK OF THE CATECHISM OF 
THE CHURCH OF ENGLAND, with Scripture Proofs, 
for Junior Classes and Schools. i8mo. 6d. New Edition. 

A MANUAL OF INSTRUCTION FOR CONFIRMA- 
TION AND FIRST COMMUNION. WITH PR A YERS 
AND DEVOTIONS. 32mo. cloth extra, red edges. 2s. 
MAURICB— LORHS PRA YER, THE CREED, AND 
THE COMMANDMENTS. Manual for Parents and School- 
masters. To wliich is added the Order of the Scriptures, By the 
Rev. F. Dbnison Mauricb, M.A. i8mo. doth, limp, u, * 

PROOTER— ^ HISTORY OF THE BOOK OF COMMON 
PRAYER, with a Rationale of its Offices. By Francis 
Procter, M.A, Fourteenth Edition, revised and enlarged. 
Crown 8va icw. 6d. 

PROCTER AND M AOltlRAM^ AN ELEMENTARY INTRO. 
DUCTION TO THE BOOK OF COMMON PRAYER. 
Re-arranged and supplemented by an Explanation of the 
Morning and Evening Prayer and the Litany. By the 
Rev. F. Procter and the Rev. Dr, Maclear. New 
, and Enlarged Edition, containing the Communion Service and 
the Confirmation and Baptismal Offices. i8mo. 2s. 6d* 

PSALMS OF DAVID CRRONOLOGICALlaY ARRANGED. 
By Four Friends. An Amended Version, with Historical 
Introduction and Explanatory Notes. Second and Cheaper 
Edition, with Additions and Corrections. Cr. Svo. 8r. 6d. 

-THE CATECIIISEKS MANUAL; or, the Church 
Catechism lUuslrated and Explained, for the Use*of Clergy- 
men, Schoolmasters, and Teadiers. By the Rev. Arthur 
Ramsay, M.A. New Edition. tSmo. is. 6d. 
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•IMPSON— EPITOME OF THE HISTOR Y OF THE 
CHRISTIAN CHURCH By William SiMPSOia^ M.A. 
New Edition. Fcap. 8vo. 3^. 6^ 

TBSNOH — By R. C. TR£NCH» D.D., Archbishop of Dublin. 
LECTURES ON MEDIEVAL CHURCH HISTORY. 
Being the substance of Lectures delivered at Queen’s College^ 
London. Second Edition^ revised. 8vo. I2x. 

SYNONYMS OF THE NEW TESTAMENT. Ninth 
Edition, revised. 8vo. i2.r. 

WBSTOOTT— Works by Brookk Foss Wkstcott, D.D., Canon 
of Peterborough. 

A GENERAL SURVEY OF THE HISTORY OF THE 
CANON OF THE NEW TESTAMENT DURING THE 
FIRST FOUR CENTURIES. Fourth Edition. Wi^ 
PreBace on Supernatural Religion.” Crown 8vo. lor. 6^. 

• INTRODUCTION TO THE STUDY OF THE FOUR 
GOSPELS. Fifth Edition. Crown 8vo. lOir. 6</. 

THE BIBLE IN THE CHURCH. A Popular Account 
of the Collection and Reception of the Holy Scriptures in 
the Christian Churches. New Edition. iSmo. doth. 


WILSON— BIBLE STUDENT'S GUIDE to the more 
Correct Understanding, pf the English Translation of the Old 
Testament, by reference to the original Hebrew. By William 
Wilson, D.D,, Canon of Winchester, late Fellow of Queen’s 
College, Oxford. Second Edition, carefully revised. 4to. 
doth. 2 Ss. 

TONOB (ORA&LOTTB W.y^CRIPTURE READINGS FOR 
SCHOOLS AND FAMILIES. By Chaelottr 
Author :of **The Heir of Reddyffe.” In Fite > 
First Srrirs. Gbnesis to Deuteronomy. Globe^ 8va 
IS, 6d* With Comments, 3if. 61. 

Second Series. From Joskpa to SoLOMpN. 

8vo. I/. 6(L With Cbtifimen^ jr. 6^. 
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OTARliOmi M. YONOB Continued, 

Third Series. The Kings and the Prophets. Extra fcap. 
Svo. U, 6d, With Comments, 31 . 6d, 

Fourth Series* The Gospel Times, u, 6d, With 
Comments, extra fcap. 8 vo., 3 ^. 6d, 

Fifth Series. Apostolic TiHes. Extra fcap. 8 vo. is, 6d. 
With Comments, 3 /. 6J. 


MISCELLANEOUS. 


Including works on Languas^es and Modern IJierature, Art 
Hand-books^ 6 ^., 6 ^. 


AMMOTT^A SHAKESPEARIAN GRAMMAR, An Attempt 
to illustrate some of the Differences between Elizabethan and 
Modem English. By the Kev. £. A. Abbott, D.D., Head 
Master of the City of London School New Edition. Extra 
leap. 8 yo* 6s, 

AMsMmmon’- LINEAR PERSPECTIVE, AND MODEL 
DRA WING, A School and Art Class Manual, with Questions 
and Exercises for Examination, and Examples of Examination 
Papers. By Laurence Anderson. With Illustrations. 

Svo. 2 X. 


LESSONS IN THE PRINCIPLES OF 
COOKING, By Lady Barker. New Edition. i8mo. is, 

$ 

noWBK^FIRSr LESSONS IN FRENCH. By II. CouR- 
THOPE Bowen, M.A. Extra fcap. Svo. is, 

BBAUMABOHAIB— Xiff BARRIER DE SEVILLE, Edited, 
with Introduction and Notes, by L P. Blouet, Assistant 
Master in St. Paul’s School. Fcap. Svo. $s, 6d, 

LESSONS ON HEALTH. By J. Ber- 
New Edition. iSma u» 


it 
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mhAmtWTOn--TirE TEACNJER. Hints aa BchotA Mmtie^ 
meat. A Handbook for Managers, Teachers' Assistants, and 
Pupil Teachers. By J. R. Bi.akiston, M.A. Crown, Svo. 
2 s, 6d* (Recommended by the London, Birmingham, and 
Leicester School Boards. ) 

** Into a comparatively small book be has crowded a great deal of ex* 
ceedingly useful and sound advice. It is a plain, common-senae book, 
full of hints to the teacher on the management of his school and his 
children. — School Board Chronicle. 

BSBYMANN — Works by HERMANN Breymann, Ph.D., Pro- 
fessor of Philology in the University of Munich. 

A FRMETCff GRAMMAR BASED ON PHILOLOGICAL 
PRINCIPLES, Second Edition. Extra fcap. 8vo. 4 x. 

FIRST FRENCH EXERCISE BOON. Extm fcap. 8vo. 
4r. 6d, 

SECOND FRENCH EXERCISE BOOK. Extra fcap. 8vo. 

25. 6d. 

^mVEMr-HUDIBRAS, Edited, with Introduction and Notes, 
by Alfred Milnes, B. A. [In prepar^Uum, 

OKlIDBXWtiOJy-HANDBOOK OF MORAL PHILOSOPHY, 
By the Rev. Henry Calderwood, LL.D., Professor of 
Moral Philosofdiy, University of Edinburgh. Sixth Edfdon. 
Crown 8vo. 6s. 

FURGATORlOm A Revised Text, with Intro- 
duction, Translation, and Notes, by A. J. Butler, M«A,, late 
Fellow of Trinity College, Cambridge. Crown 8vo. 

[ImmesRotily^ 

miAkmOTTW^A BEGINNEKS DRAWING BOOK. By 
P. H. Dblamottb, F.S.A. Profressively arranged. New 
Edition improved. Crown 8va y.6d.. 

cXASSXCAXi WAiTEBB-^Edited by John Richard Green. 
F^p, Svo. X5.6d, , 

MILTON. By Rev. Stopford A. Brqokb, ^ 
BACON. By Rev, Dr. Abbott^ [In prt/^^^i^^Hon. 

SPENSER. By Prof. Hales. [In preparation, 

> CH4HCER^ Jy F. J. Furnivall. , , 

Oijksrs i 0 follow i ^ 
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WAWWn^TALES IN POLITICAL ECONOMY. ' By 
MiLLrcsNT Garkett Fawcett. Globe 8vo. y. 
nAnovSCNOOL inspection By D. R. Fearon, 
M.A., Assistant Commissioner of Endowed Schools. Third 
Edition. Crown 8vo. 2 s, 6 d. , 

rM3&JXBntGK— HINTS TO ffOUSElVIVES ON SEVERAL 
POINTS, PARTICULARLY ON INE PREPARATION 
OF ECONOMICAL AND TASTEFUL DISHES. By 
Mrs. Frederick. Crown 8vo. 2 s 61, 

** This unpretending ahd useful lude volume distinctly supplies a desideratum 
.... The author steadily keeps in view the simple aim of ‘ making every-day 
meals at home, particularly the dinner, attractive,* without adding to the ordinary 
houseliold expenses.** — Saturday Revtew. 

Qtt»MGmoiSlYirSPBLLING REFORM FROM AN EDU- 
CATIONAL POINT OF VIEW. By J. H. Gladstone, 
Ph.D., F.R.S., Member for the School Board for London. 
New Edition. Crown 8vo. is. 6 d, 

OOLOSMITH — THE TRA VELLER, or a Prospect of Society ; 
and THE DESERTED VILLAGE. By Oliver Gold- 
smith. With Notes Philological and Explanatory, by J. W. 
Hales M.A. Crown 8vo. 6 d. 

CUTTING OUTAND DRESSMAKING. 
From the French of Mdlle. E. Grand’homme. With Dia- 
grams. l8mo. is. 

mnmu-A short geography of the British 

ISLANDS. By John Richard Green and Alice 
Stopford Green. With Maps. Fcap. 8vo. 3J. 6 d. 

The Times says ; — “ The method of the work, so far as real instruction is 
concerned, is nearly all that could be desired. ... Its great merit, in addition to 
its scientific arrangement and the attractive s^yle so familiar to the readers of 
Green’s SAart History is that Eie facts are so presented as to compel the careful 
student to think for himself. . . . The Avork may be read with pleasure and profit 
by anyone ; we trust that it will gradually find its way into the higher forms of 
our schools. With this text-book as his guide, an intelligent teacher might mi^e 
geogjraphy what it really is—one of the most interesting and widely-instructive 
studies.** 

BAM8--L0NGER ENGLISH POEMS, wilh Notes, Philo- 
logical and Explanatory, and an Introduction on the Teaching 
of English. Chiefly for Use in Schools. Edited by J. W. 

M.A , Professor of English Literature Rt King*s 
College, London. New Edition. Extra fcap. 8vo. 4 s. 6 d. 

d 2 
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aOM— ^ GEATBALOGICAt STEMMA OF THE 

Of ENGLAND AND FRANCE. By the Rev, C, Holk. 
On Sheet. 

JOHNSON'S LIVES OF THE POETS. The Six Chief Wrei 
(Milton, Dry den, Swifts Addison, Pope, Gray), with Macaulay's 
•'Life of Johnson.” Edited with Preface by 
Arnold. Crown 8vo. 6/. 

ifXTSRATURB PRXMSR8--Edited by J 09 N Richard Grbrn, 
Author of " A Short History of the English People.” 

ENGLISH GRAMMAR. By the Rev. R. Morris, LL.D., 
sometime President of the Philological Society. iSmo 
cloth, u, 

ENGLISH GRAMMAR EXERCISES. By R. Morris, 
LL.D., and H. C. Bowbn, M.A. iSmo. is. 

THE CHILDREN'S TREASURY OF LYRICAL 
POETRY. Selected and arranged with Notes by Francis 
Tuknbr Falgrwb. In Two Parts. iSmo. Ii. each. 

ENGLISH LITERATURE. By the Rev. Stopford 
Brooks, M.A. New Edition. i8mo. is. 

PHILOLOGY. By J. Peile, M.A. i8mo. U. 

GREEK LITERATURE. By Professor J ebb, M.A. iSmo. is. 

SHAKSPERE. By Professor Dowden, i8mo. u, 

HOMER. By the Right Hon. W. £. Gladstone, M.P. 
iSmo. IS. * «* 

ENGLISH COMPOSITION. By Professor Nichol. iSmo, 

IS. 


In preparatipn 

LA TIN LITERA TURE. By Professor SSBLBY. 

HISTORY OF 7 HE ENGLISH LANGUAGE. By 
J. A, H. Murray, LL.D, 
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WAOlMClXiliiAN'a OOPY-BOO&8« 

Published in two sizes, viz. s — 

I. Large Post 4to. Price 4^. each, 

^ . z» Post Oblong. Price 2a, each. 

, I. miTIATORY EXERCISES A- SHORT LETTERS. 

•2. WORDS CONSISTING OF SHORT LETTERS. ^ 

•3. LONG LETTERS^ With words contaiaing Long 
Letters — Figures, 

•4. WORDS CONTAINING LONG LETTERS. 

4a. PRACTISING AND REVISING COPY-BOOK. Vat 
Nos. I to 4. 

•5. CAPITALS AND SHORT HALF-TEXT. 'WotdM 
beginning with a CapitsL 

•6. HALF-TEXT WORDS, b«*inning with a Capital- 
Figures. 

•7, SUALL-HAND AND HALF-TEXT. With Capitals 
and Figures. 

* *8. SMALL-HAND AND HALF-TEXT. With Capitals 
and Figures. 

8a. PRACTISING AND REVISING COPY-BOOK. For 
Nos. S to 8. 

•9. SMALL-HAND SINGLE HEADLINES— 

10. SMALL-HAND SINGLE HEADLINES— Tigaia. 

•ii. SMALL-HAND DOUBLE HEADUNES—Vvi^. 

la. COMMERCIAL AND ARITHMETICAL EX- 
AMPLES, dr-e. 

isa. PRACTISING AND REVISING COPi-BOOK. For 
'Nos.,8.to 12. 

< f TXtu wMtHhrt It hul miti GMimati.' Patent SUding 
Ctfiet. Large Post 4to. Price 6 d. each. 
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MAOMlliXiAN'S GOPY-BOOn 

By a simple device the copies^ whichaxe piinted aponaeparate 
slips, ate arranged v(dfh a movable attachment, by which they 
axe adfiuted so as to be diredJy before the eye of the pupil at 
all poults of his* progress. It einddes him, also, to keep^s 
«wxi fettlts concealed, with perfect models constantly in view 
^ imitaticm. Every experienced teacher knows the advantage 
of the slip copy, but its pmctical application has never before 
been succcssf^ly accompliriied. This feature is secured ex- 
dnrively to MaCmOlan’s Copy-books under Goodman’s patent 

MACMZXpl.AM’S PBOGBBSSZVB FBBNGH OOURSB—By 

G. Eugens-Fasnacht, Senior Master of Modem Languages, 
Harpur Foundation Modem School, Bedford. 

I. — First Year, containing Easy X^essons on the R^[iilar Ac* 
ddence. Extra fcap. 8vo. ix* 

IL — ^Second Year, containing Conyersational Lessons cn 
Systematic Accidence and Elementaiy Syntax. With Philo- 
logical Illustrations and Etymological Vocabulary, ix. 6d. 

III. — Third Year, containing a Systematio Syntax, and 
Lessons in Composition. [/n thfi press^ 

MACMII-IiAN'S PROGRBBSIVB FRENCH READERS- 

By G. Eugene-Fasnacht. 

First and Second Years. \ln the press, 

KACKZXAdUr'8 FROORE88XVB GERMAlf COZJR8ZH-By 

G. Eugene Fasnacht. 

Part I. — First Year. Easy Lessons and Rules on the Regular 
Accidence. Extra fc^. Svo. ix. 

Part II. — Second Year. Conv^sational Lessons in Sys- 
tematic Accidence and Elementary Syntax. With Philological 
Illustrations and Etymological Vocabulary. Extra fcap. 
8vo. 3X. 

POET*S HOUR: Poetry selected and 
arranged for Children, By Frances Maatih.. Third 
Edition. i8mo. ax. Af. 

SFRmG-imB WITH THE POETS: Poeby steleoted by 
Frances Martin. Second Edition. i8mo. 3x. 
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WASSON (GUSTAVS)— ^ COMPENDIOUS DICTIONARY 
OP THE FRENCH LANGUAGE (French-English and 
English^French). Followed by a List of the Principal Di- 
' verging Derivations, and preceded by Chronological and 
Historical TaUes. By Gustave Masson, Assistant-Master 
and Librarian, Harrow School. Fourth Edition. Crown 8vo. 
half-bound* 6f. 

MOwiaRB — MALADE IMAGINAIRE, Edited, with 
IntipducCon and Notes, by Francis Tarver, M.A., Assistant- 

• Master at Eton. Fcap. 8vo. 2 s» 61. 

MORRIS — Works by the Rev. R. Morris, LL.D., Lecturer 
on EpglUh Language and Literature in King’s College 
•School, 

HISTORICAL OUTLINES OF ENGLISH ACCIDENCE^ 
comprising Chapters on the History and Development of the 
Lan^age, and M Word-formation. New Edition* Extra 
fcap. 8vo. 6s, 

ELEMENTARY LESSONS IN HISTORICAL 
ENGLISH GR,~iJlIMAR, containing Accidence and Word- 
formation. New Edition. l8mo. 2 s,. 6d, 

PRIMER OF ENGLISH GRAMMAR. i8mo. is. 

HlCOIs— HISTORY OF THE FRENCH LANGUAGE, 
with especial reference to the French element in English. By 
Hen&y Nicol, Member of the Philological Society. 

[In preparation. 

0X.XPHANT->7W^ old AND MIDDLE ENGUSH. A 
New Edition of ** THE SOURCES OF STANDARD 
ENGLISH,'* revised and greatly enlarged. By T. KiNGioN 
0i IPHANT. Extra Ibip. 8vo. 9r* i 

J^A.l.QnA^n--THE CHILDREN'S TREASURY OF 
LYRICAL POETRlr. Selected and Arranged with No:ea 
by Francis Turner Palgravs. i8mo. 2 s. Also m 
Two parts. iSmo. is. each. 

PLUTARCH — Being a Selection from the Lives which Illustrate 
Shakespeare. North’s Translation. Edited, with Intro- 
duetion^ Notes, Index of Names, and Glossarial Index, by 
^e Rev. W.' W. Srbat, M.A. Crown 8vo. dr. 
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guide to germam 

TIOJST: oontaining an Alphi^tical list of ncarlf Soo Eat^ulior 
Woids f611owed by Exerciaei, Vocabuiaiy of Wonda inJwqucnt 
use ; Familiar P^irases and Dialogues ; a Sketch of German 
Literature, Idiomatic Expressions, &c. .By L, Pvlodet, 
' l&BO. oloili limp. 2 r. ddT. 

A Synopsis of germau grammar. From the 

ebove. z8mo. 6d, 

KBABIMO BOOKS — ^Adapted to the English and Scotch Codes. 
Bound in Clotlu 


PRmER. 

iSmo. 

(48 pp.) 

Af. 



BOOK I. 

for Standard I. 

i8mo. 

(96 pp.) 


» II. 

It 

n. 

i8mo. 

(144 M>.) 


lit 

>> 

IIL 

z8mo. 

(160 pp.) 

A/. 

IV. 

ts 

IV. 

i8mo. 

(176 pp.) 


.. V. 


V. 

l8mo. 

(380 pp.) 

tx. 

.. VI. 

tt 

VI. 

Crown Syo. (430 pp.) 2/. 


Book VI. is fitted for higher Classes, and as an Introduction to 
English Literature. 

** They are fiur above any others that have ai>peared both in fora and 
nbatance. . . . The editor of the prwnt aeries has ^htly sem fbat 
reading books must ' aim cluefly at giving ttr the pnpilt the power of 
aecuiate, and. if possible, apt and slalful expression ; at eultxvatmg b 
them a good literary uste, and at arousmg a desire further vending. 
This is done by taking care to select the extracts from true English classics, 
going up in Standard VI. course to Chaucer, Hooker, and Bacon, as well 
as Wordsworth, Macaulay, and Froude. . . . This is quite oo the right 
ttack. and indicates justly the ideal which we ought to set before us."-* 
GUAUDIAMi 

SBAKBAPSABB— ^ SMAJtESPEA^E MAJWAZ- 5yF. G. 
Fleay, M.A., late Head Master of Skipton Grammar SchocL 
Secchid Edition. Extra fcap. 8yo. \ # i 

AM ATTEMPT TO DETERMIME TBE CUROMO- 
LOGICAL ORDER OF SHAKESPEARMS PtAYS. 
By the Rev. H. Paine Stokes, B.A, Extra" fatp', 8vo. 

4s, 6il, 

THE TEMPEST With Glessarial and Explanatory Notes. 
By fheRcY. J. M. Jefkson. New Edition. 
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•ONNBlf SORBIN and MBIRLBJOHN — 7 HE ENGZJSH 
METHOD OF TEACHING TO FEAD. By A. SoN- 
MEKSCHBIN and J. M. D. Mbiklsjohn, M.A. Fcap. Svo. 

coMpmsiNG : 

7HE NCiFSEFy BOOH, containing all the Two-i<ctter 
Words in the Language, id, (Also in Large Type on 
Sheets for School Walls. 5 j.) 

THE F/FST COURSE^ consisting of Short Vowels with 
Sing^ Consonants. 6^. 

THE SECOND COURSE^ with Combinations and Bridges, 
consisting of Short Vowels with Double Consonants, (id, 

THE THIRD AND FOURTH COURSES, consisting of 
Long Vowels, and all the Double Vowels in the Language. 
6d, 

** These are admirable books, because thesr are constructed on a prin< 
ciple, and that the simplest principle on which it is possible to learn to read 
English. ’ -oSpscTAToa. 

TAVIVIBK— FIRST PRINCIPLES OF A GRICUL TURE, By 
H. Tanner, F.C.S., Professor of Agricultural Science, 
University College, Aberystwith, &c. l8mo. U. 

VMnOlBL^^ORDS AND PLACES; or. Etymological Illus- 
trations of History, Ethnology, and Geography. By the Rev, 
Isaac Taylor, M.A. Third and cheaper Edition, revised 
and compressed. With Maps. Globe Svo. 6s, 

A HISTORY OF THE ALPHABET, By the same 
Author. \In preparatum. 

VAnOR--^A PRIMER OF PIANOFORTE FLAYING. By 
Franklin Taylor. Edited by G&rgb Groys. iSmb. ix. 

TBOBTBDBIBR — HOUSEHOLD MANAGEMENT AND 
COOKERY. With an Appendix of Recipes used by the 
Teachers of the National School of Cookery. By W. B. 
Tegbtmbibr. Compiled at the request of the School Board 
for London. i8mo. ix. 

'‘Admirably adapted to the use for which it is design sd.” — Aikemettm. 

"A seasoaidlia and thoroughly mactical manual. ... It can be consulted 
readdy and the mformarion it contains is given in the simplest langiuge **— -/’ni? 
HaUOttuttir, 
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*lmeiaanom-f'iRst LEssotfls ilvif&axi-xitS!f9»Ss By 

J. Thornton. Crown 8vo. 2 s. td. 

lli* object of this volume is to mkke tj»e theory of Bo Jk4ceepiag suf- 
ficiently plain for even children to understand it. 

TBRXNO— Works by Edward Thring, M.A., Head Slater of 
Uppingham. 

THE ELEMENTS OF GFAMAfAR TAUGHT IN 
. ENGLISH, With Questions. Fourth Edition. i3mo, 2s. 

TRBNOH {AROHBlSHOPy—Works hy iL C, TRENCH, D.D., 
Archbi^op of Dublin. 

HOUSEHOLD BOOK OF ENGLISH POETRY, Selected 
and Arranged* with Notes. Third Edition. Extra fcap. Svo. 

^,ed, 

ON THE STUDY OF WORDS. Seventeenth Edition, 
revisecU Fcap. Svo. 5 a 

ENGLISH, PAS7 AND PRESENT, Tenth Edition, 
revised and improved. Fcap. Svo. 5 j. 

A SELECT GLOSSARY OF ENGLISH WORDS, used 
formerly in Senses Different from their Present. Fifth 
Edition, revised and enlarged. Fcap. Svo. 5 a 

VAUOHAM (O. ia.)-frOJl£>S from the poets. “"By 
C. M, YaugHaN. New Edition. iSmo. cloth, is. 

inirOfilfT aad OMCKSON-^I/ANDBOOK TO MODERN 
GREEK, JBy Edgar Vincent, Coldstream Guards, and 
T. Q, DicIcson, M.A. With Preface by Professor J. S. 
BlacRie. Extra fcap. Svo. 5a 

” This is a grammar and conversation book in one, and avoids with great 
sucimss the tediounness roo common in grammars and the silliness too 
common in conversation books. .... It will not be Messrs. Vincent and 
]||>ickson'5 fault if their work does not contribute materially to the study 
of Greek by Englishmen as a living language. •’’—P ali. Mall Ga^^ttB. 

WHlTWBir — Works by WTlliam I. Whitney, Professor of 
Sanskrit and Instructor in Modern X.anguages in Yale College. 

A COMPENDIOUS GERMAN' GRAMMAR, Crown 

Svo. 4 r. 6d, 

A GERMAN READER IN PROSE AND VERSE, with 
KoHei and Vocabulary. Crown Svo. $s. 
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WHXTMBir AMX> BDORBN— COMPENDIOUS GERMAN 
AND ENGLISH DICTIONARY^ with Notation of Cor- 
respondences and Brief Etymologies. By Professor W. D. 
Whitney, assisted by A. H. Edgrbn. Crown 8vo. 7 

THE GERMAN^ENGLISH PART, separately, 5r. 

WRIGHT—7y/5 SCHOOL COOKERY BOOK Compiled 
and Edited by C. E. Guthrie Wright, Hon. Sec. to the 
Edinburgh School of Cookery, i8mo. is. 

Sir T. D. Aclano, Bart, says of this book : — '* I think the Schoo 
Cookery Book *' the best cheap manual which 1 have seen on the subject. 
I hope teachers will welcome it. But it seems to me likely to be even 
more useful for domestic purposes in all ranks short of those served by 
professed cooks. The receipts are numerous and precise, the explana* 
tion of principles clear. Ihe chapters on the adaptation of fo^ to 
varying circumstances, age. climate, employment, health, and on infants' 
food, seem tome excellent." 


YONGB (CRA&X.OTTE VL.y^THE ABRIDGED BOOK OF 
GOLDEN DEEDS, A Reading Book for Schools and 
general readers. By the Author of <*The Heir of Red- 
cljrffe.” l8mo. cloth, ts. 
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chronicy lasting weeks or months. When inflammation of 
the larynx is acute and severe, it is a dangerous disease. 
There are fever, pain, and tightness about the throat, 
husky croaking voice, cough of the clanging croupy cha- 
racter, thick tenacious expectoration, difficult breathing, 
long-drawn hissing inspiration, inability to swallow easily, 
sleeplessness, attacks of suffocative spasm, urgent fears of 
suffocation, and towards the end gasping for breath and 
convulsions. The throat may be seen red and swollen 
within, and on pressing the tongue downwards the upper 
part of the larynx or ‘ epiglottis ’ may be seen erect and 
inflamed (vide p. 51*8). The small aperture into the wind- 
pipe is, from the swelling of the parts, more or less closed, 
thus preventing the enlrance of air. Laryngitis may be 
confounded with croup or diphtheria, the distinction being 
the absence of the false membrane and deposit described 
in those diseases (rufr pp. L54, 177,. 

Treatment , — When the malady presents as simple 
1ioar»eness, or loss of voice, occurring, perhaps, chiefly in 
the morning, avoidance of cold, especially at night, flannel 
round the throat, or a mustard poultice, the feet in 
in ustard-and- water at night, and an expectorant mixture 
(Recipe 57) may be sufiicient. But when the disease is 
severe very active measures are required. Leeches should 
be applied to the tipper part of the chest — one for each year 
of the patient’s age to the number of thirty. The steam 
from hot water should be frequently inhaled, and hot moist 
sponges should be applied to the throat. Dover’s powder 
should be given in 5-grain doses three times a day, and if 
necessary the bowels should be moved by Recipes 1 and 2. 
The patient is to be kept from talking, in a warm room 
free from draughts, the temperature of which should be 
maintained as equable as possible, and not be allowed to 
sink below 80"^ Fahrenheit. The air should be rendered 
moist by steam from a kettle of boiling water (vide p. 104), 
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The diet must consist of fluids, as strong soups and broths, 
and no stimulants should be allowed. The operation of 
opening the windpipe may be required. 

[As soon as possible calomel and opium (Recipe 23) sbonld be ob- 
tained and given instead of the Dover’s powder mentioned above. The 
calomel should be continued until there is a metallic taste in the mouth, 
or slight soreness of the gums. If the patient is a strong, robust person, 
it will also be ad\i.sable to give the tartar emetic mixture (Recipe 50).] 

Chronic Laryngitis is often associated with scrofula, 
venereal, or cancer. The disease generally passes from 
bad to worse, and surgical operations may be required. 
But, in spite of all that can be done, the result is either 
sudden death from suffocative spasm, or lingering death 
from extension of the disease. 

LEPEOST. — Leprosy ap[>ear3 in three forms. Fintt, as 
circular spots, or blotches of irregular size and coppery 
hue, on any part of the body, which afterwards assume a 
whiter appearance, becoming dry, hard, horny, and glis- 
tening. SecomU^, as loss of sensation in the fingers or 
toes, or of some part of the face or body. Thirdly, as a 
gradual growth of solid prominences or tubercles, varying 
in size from that of a pin’s head to a w'aliiut, causing the 
part to assume a curiously nodulated appearance. Ulti- 
mately the parts, however affected, ulcerate, the ulcers 
gradually eatingaway the flesh and bones, so that the fingers 
and toes are lost. It is hereditary, but may be com- 
municated by contact of a sore or abrasion of the skin with 
leprous discharge. There is no cure for the disease, but 
its progress may be delayed by good diet, fresh air, and 
tonics. 

The Ijest Ionic is arsenic (Recipe 76). Gurjonoil is also much recom- 
mended. The dose of oil is 2 drachms twice daily, with an equal quan- 
tity of lime-wnter. One part of oil with three of lime-water must also 
be rubbed into the body and limbs for two hours twice a day. 
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LIVER, DISEASES OF THE. — The liver is the largest; 
organ in the body, and is situated in the right side, 
stretching across to the left. 

The liver coimiienco^ in a line immedialely below the nipple, while 
its lower borJtn* comes down as low as the inavjrin of the ribs. Its size 
varies a gixx! deal in health, and in women wlio -wear tig^ht stays it may 
come down an inch or two lower. Its fiiiutioii is the si'cretion of bile, 
a iliiid by w’hieh is eflected the eoruei?.ion of the fo »d ]>repar(‘d hy tlie 
stoinaeh into material or ^ chyle* re.piired for the nonrislnnent of the 
body. It nisi prepares materials which are destined to maintain animal 
heat by the slow combustion wbieb a po’.tiou of the blood undergoes in 
the lungs. A third pnrpi»se of the liver i*; to rt move elfrto or u.seless 
matter from the blood, to juirifv that fluid ; and this eflete matter is 
the main agent in the formation of tlie contents of the bowels into a 
euitablo condition anil consistence for thdr removal without injutv. It 
thus acts as a natural aperient. Whenever tin* liver is disturbeil or dis- 
ordered, there cannot bt* health. Next to the stomacli it is ilie part of 
the body nio.-t d'rei tly influenced by food or drinkaliles. 

1. CuNGE.'sTioN OF THK LivEH. — TLis lomi iiiiidics a 
diston.sion of sonic luirt, or of tln‘ wliole, of tlie organ. Or 
sometimes the gnll-bliiddcr and gail-duots only are impli- 
cated. The cainses are oven rowding ; a sedmitary life ; 
too much sleep, espeeially in the daytinn* ; exce.ssire eat- 
ing and drinhing ; rich and hotly scasomul food ; .‘stimu- 
lating li«]uc»rs, e.specially those containing ninehsng.ir; the 
sudden cessation of accustomed discliarges from piles ; 
repeated cold stages of intermittent or remittent fever, 
during which the bh od is driven forcibly into internal 
organs, -which thereby b»*come distended. But the princi- 
pal cause of congesti<»n, inflammation, and abscess of the 
liver in the East is climatic. The liver is excited by more 
secretory work falling on it than in tempemte climates, 
some of the effete material whieh would in tiaiiperate 
regions pass away by the lung.s being removed from the 
system by an increased flow of bile. From solar exposure, 
heat, and consequent perspiration, the skin is rendered ir- 
ritable and weakened, and is therefore more susceptible to 
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clianges of temperature, which, both seasonal and daily, are 
rapid and great. Hence, the surface of the body being 
easily chilled, the internal organs, especially the liver in 
its excited condition, suffer much in the same manner as 
in the cold stages of fever (oide pp. 253, 070). 

The sympioniH are coated tongue, bad taste in the 
morning, depression of spirits, defective appetite, head- 
ache, bowels acting irregularly, stools dark, or sometimes 
light in colour, occasionally bilious diarrhoea, but often 
constipation, nausea, a sense of weight and fulness in the 
right side, and pain or uneasiness in the tip of the right 
shoulder, or in the shoulder-blade. Similar symptoms are 
sometimes spoken of as / 0 / 7 /or of ih*' liver. When such 
symptoms exist in a minor degree the person is regarded 
as hilioxiit, Biliousno'ss may, however, be evidenced by 
dyspeptic headache {vide p. 291), or by bilious colic (vide 
p. 131), or by irritative bilious diarrhoea (p. 1G7). 

Treaimvnt. — Kecipes 1 and 2 should be taken, with 
care and abstinence in diet. Mustard leaves should be 
applied over the liver, and moderate exercise short of 
fatigue should be taken. Horse exercise is advisable. 

[ If the nljove trentmcnt is not 9uoces>fiil, it hv de.dmhle for iho 
j>ersnn to take «evoral morrurial pnrp'S, an I'ecipc followed ky IJecija* 
(k In two or throe dn\s after tho bowels ha\e lieeii frequently op‘Mied 
limjio 7 >\ill 1 k» iis<eful, Iodine paint may also Ik' applied daily over the 
liver, until the skin heroines tender p/V/e Xo. 111). In 

chronic case.«», Ih^tdpe .'13 if there is tenderev to jaundice, and Kecipe 34 
if there is no tendeney to jaundic«*. Tlie nitro-nmriatie bath should 
alao be used (IJecipe lldl. The luse of Iwiedrichshall, or llunyadi 
Jano.s, or Carlsbad ininernl waters will also he benetieial. Tor hilwun- 
ntWf euonyinin 1 grain ; compound evtrnct of colocvnth 1 grain; extract 
of hyoscyninus half a grain, made into n pill ; one or two to be taken at 
night.] 


2. Liver, Inflammation op the.— The causes of in- 
flammation of the liver are similar to those of congestion, 
especially chill. Congestion, if not checked, will often 
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terminate in inflammation. It is also sometimes connected 
with dysentery, appearing then to arise from absorption of 
dysenteric material, secreted in the intestines, by the veins 
passing between the latter parts and the liver. 

The si/m 2 )toms of inflammation of the liver are pain in 
the right side, increased by pressnre under the ribs, by a 
long breath, by coughing, by lying on the left side. There 
is also pain in the shoulder, and often a dragging sensation 
at the pit of the stomach. The whites of the eyes may 
turn yellow, the urine is highly coloured, there is nausea 
or vomiting, there may be either costivemjss or diarrhcea, 
and the stools may be dark or light in colour. The disease 
is generally marked by febrile symptoms, but in some 
cases there is little fever. Sometimes it may be distinctly 
made out that the liver is enlarged, but often this is not 
the case. 

When the pain is very acute, with much fever, the 
covering of the liver will be chiefly involved in the inflam- 
mation. If the bladder is irritable, and the pain more 
towards the loins, the under part of the liver is most 
affected. When vomiting is a prominent symptom, with 
perhaps hiccup, and pain at the i>it of the stomach, that 
part of the liver nearest the former organ is most impli- 
cated. When difliculty of breathing, inability to draw a 
long breath, and cough are prominent symptoms, that 
part of the liver supporting the right lung, and probably 
the lung itself, are implicated. 

Treatment, — In the absence of medical advice, ad- 
minister a purgative, as Recipe 1, followed by a saline 
draught (Recipe 2) four hours afterwards. If the bowels 
are costive, and there is no dysenteric co7nplication, these 
medicines should be repeated every or every other day, so 
that a continued free action may be secured. But if there 
is dysentery, castor-oil should be given, and after the 
bowels have been once thoroughly cleansed, ipecacuanha 
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and Dover^s powder (Recipe 17) night and morning. 
Effervescing solutions of citrate of magnesia (vide p. 15) 
may be taken with benefit, as tbey allay tbirst and sick- 
ness. Mustard poultices should be applied daily, or as 
often as can be borne, over the liver. Milk, broth, beef- 
tea, toast, and biscuits may be taken, but no stimulants 
should be given. 

[For inflammation of (he liver %clth>ut accompanying (ly-centcnc 
ttymptoms, occurring in a moderately healthy and robust person^ it will be 
desirable, when the materials are nNailable at the onset, to adi>pt the 
tartar emetic treatment, ns soon ns the bowels have been once thorou^rhly 
moved by the means indicated above. Two grains of tartar emetic are 
to be thoroughly mixed in a mortar with 2 drachms of nitrate of ptitash, 
and the mass divided into eight powders, one of wliich should be given 
in 2 ounces of water every hour until local pain and tenderness subside. 
If the tartar emetic produces distress by exciting nausea or vomiting, or 
too much purging, or great depression, the proportion should be reduced 
to 1 grain in the eight powders. For less robust pers<jn8, 20 grains of 
chloride of ammonium should be given three times daily in water. If, 
after the subsidence of the acute symptoms pain or tenderness continue, 
a blister should be applied, and podophyllin with nitric acid (Recipes 7 
and 12) should be given, the latter being most useful if the skin is dry 
and the bowels constipated.] 

S, Chronic Inflammation op the Liver. — This may 
be a sequel of tlie acute form, or it may arise from re- 
peated attacks of cougestioii, or it may come on so 
gradually tbat it is often long unattended to. The first 
symptoms are sensation of weight in the right side, or 
feeling as if a lump were there, occasional pains of a shoot- 
ing character, with loss of appetite, flatulence, and other 
dyspeptic symptoms. These symptoms are very similar 
to those of congestion, but instead of disappearing, as^ 
temporary congestion does, they become permanent. 
Then the liver in one form of the malady becomes enlarged, 
and may be felt below the ribs. From the pressure of the 
enlarged liver upwards, there is also cough, difficulty of 
taking a long breath, and pain in one or both shoulders. 

y 
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Bni in another form known as cirrhosis {vide’p, 163) brought 
on usually by spirituous liquors, the liver becomes atrophied 
or smaller than natural. In both forms the countenance 
becomes sallow, the skin dry, the patient desponding 
and debilitated. The stools, which may be loose or the 
reverse, are generally clay-coloured, while the urine is 
often high-coloured from bile. Sometimes the person 
becomes jaundiced. Discharge of blood from the bowels 
and bleeding from the nose are also liable to occur. 

Treatment , — Saline aperients in the morning, as Recipe 
2, and care in diet, with avoidance of stimulants, are the 
means of relief. But if the disease persists, as it probably 
will, change to a temperate climate must be taken. 

[Nitro-muriatic acid (Recipe S4), taraxacum and acid (Recipe 33), 
podoplijlhn (Recipes 7 and 12)t iodide of potassium (Recipe HI), all 
prove useful ; sometimes one prescription, sometimes another, a^freeing 
best, and they may Ikj tried in the order named. The nitro-muriatic hath 
(Recipe 114) should also he used.] 

4. Abscess of the Livee, — A bscess of the liver ori- 
ginates as below : 

(1) Suddenly, during an attach of congestion or acute 
inflammation , — If during such conditions shivering occurs, 
followed by cold sweats, obstinately furred tongue, scanty 
and high-coloured urine, depositing much sediment, fever 
increased at night, anth diarrhtea, there will be every 
reason to fear formation of abscess. 

(2) Gradually, or during chronic inflammation , — The 
most frequent manner, however, in which abscess manifests 
itself is after the prominent symptoms of acute inflamma- 
tion have been relieved. The patient does not recover 
health, remains weak and languid, and after a variable 
period experiences occasional cLills, with feverishness 
towards evening. This soon assumes a hectic character, 
and is accompanied by a tongue furred in the centre, red 
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ai tip and edges. Weight and uneasiness are experienced 
in the right side, and the palms of the hands are dry. 

(3) Insidiously, or without previous inflammation. —But 
liver abscess sometimes occurs without any previous de- 
cided symptoms, or there may be simply loss of flesh, or a 
vague sense of uneasiness or obtuse dull pain, or feeling 
of weight in the side, with perhaps slight cough. These 
anomalous feelings are signs often scarcely appreciable ; 
or, if observed, are considered too trivial to induce appli- 
cation for medical advice. Often it is not until shivering 
and cold sweats, with swelling of the liver, appear, that 
the serious nature of the disease is recognised. 

(4) During the progress of dysentery . — If the languor, 
the emaciation, and evening fever are greater than can be 
accounted for by the violence of the dysentery, if the 
tongue becomes furred in the centre and red at the tip 
and edges, and if there is uneasiness and weight in the 
side, there will be little doubt that abscess has occurred. 
A fit of shivering in addition would render the matter 
certain. 

When abscess forms it may appear as a swelling in 
the side or near the pit of the stomach, when it is said 
to ‘ point ’ externally ; or it may burst into the stomach 
and be emptied by vomiting ; or into the bowels, and the 
matter may pass away with the stools ; or into the lungs, 
when the contents may be coughed up ; or otherwise into 
the cavities of the chest and bowels, from which there is 
no escape. 

If the abscess points externally, in the absence of 
medical aid, the skin must be allowed to become red, when 
it may be opened with a lancet and poultices applied. 
Then the abscess, if not large, may discharge its contents, 
contract, heal, and the patient I'ecover. In other in- 
stances, little can be done except supporting the strength 
of the patient by good diet, and relieving pain by chloral* 
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6. Hepatalgia, or Neuralgia OP the LiVeh. — The 
symptoms are slight uneasiness or sense of weight in the 
side — so slight as to be forgotten when the person is oc- 
cupied. There is also uneasiness in the shoulder, which 
feels tired. These symptoms may be absent for days, 
returning from exposure to cold, or without any probable 
cause. Sometimes twitches are felt in the side, which the 
patient may state to be tender. But examination does 
not confirm this, or detect anything unnatural. The mind 
dwells on this uneasiness, and the individual dreads 
some serious disease appearing. There is also languor, 
want of resolution, and despondency. But the appetite 
and digestion are good, and the patient sleeps well. These 
symptoms may recur for 3 ’ears, and may at first be re- 
garded with suspicion, as indicative of insidious abscess. 
When, however, months elapse during which the indi- 
vidual enjoys good health, and probably gains flesh, the 
neuralgic character of the afiection becomes, even to the 
patient himself, undoubted. 

Treatment , — A mustard poultice will relieve the pain 
temporarily, and tonics, as quinine (Recipe 66 ), will pro- 
bably prove beneficial. But occupation of the mind and 
moderate exercise are the best remedies. 

[fn some in.stance8 it may be desirable to apply a blister over the 
liver, when the pain is more than ordinarily complained of. Solution of 
arsenic (Recipe 75), taken daily for some weeks, is the best tonic.] 

LUMBAQO. — This term implies severe pain and tender- 
ness of the muscles of the loins, aggravated by motion, 
often preventing the patient from walking, and frequently 
occurring suddenljr. It is a variety of rheumatism. It 
generally arises from cold. It is distinguished from 
disease of the kidney's, in which ptiin occurs in the loins 
{vide p. 314) by being aggravated by motion, by the 
absence of frequent desire to make water, and from there 
being no albumen {vide p. 101) nor blood in the urine. 
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Treatment, — ^When, at the commeDcement of the 
attack, the bowels are costive and the urine scanty and 
high-coloured, becoming turbid on cooling, Recipes 1 and 
2 may be taken, with 8 grains of nitrate of potash {vide 
p. 26), three times a day. But when the bowels are 
regular and the urine light- coloured and abundant, hot 
local applications are the best remedies. Mustard poul- 
tices may be applied, or the back may be well rubbed 
with hot ‘grass oil.* Powdered sulphur wrapped up in 
a flannel belt, and worn habitually, is praised as a local 
remedy. Ironing the back with a hot flat iron, a piece of 
brown paper intervening, is often beneficial. When the 
pain is very distressing at night, Dover’s powder or 
chloral may be used. 

[A better medicine, \Nhen the urine is thick and high-coloured, is 
culchiciim witli alkalies (Recipe JIO). If the patient is feverish, Recipe 
62. As external applications, turpentine and snlad oil in equal parts ; a 
belladonna plaster; ammonia and oil in the pr:>portion of one-third 
ammonia; iodine paint ; chloroform and opium liniment (Recipes 80,90), 
are all sometimes useful. Galvanism, or Faradisation, or wearing a 
Pulvermacher’s galvanic chain may also be tried. In severe cases a 
surgeon would probably use acupuncture needles, or inject morphia.] 

LITNGS, INFLAMMATION OF THE.— This disease, tech- 
nically known as Pneumonia, is ordinarily the result of 
cold. The disease usually commences as a severe cold, 
with chills and flushes of heat. Or it may begin as 
an attack of bronchitis {vide p. 102). There is a short 
dry cough, afterwards attended with a thin, frothy, very 
tenacious expectoration, which at a later period becomes 
rusty ‘Coloured, or streaked with blood. This coloured 
expectoration is, in adults, the great distinguishing 
characteristic between bronchitis or inflammation of the 
tubes leading to the lungs, and the still more dangerous 
pneumonia, or inflammation of the substance of the lungs. 
There is no acute pain attending this disease, unless it 
is also, as often happens, copabinecl with some degree of 
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jpleurisy or inflammation of tlie covering of the lungs, when 
there will he a ‘ stitch,’ or stabbing pain in the side, or 
under the nipple, more or less acute as the covering of the 
lungs is affected in a lesser or greater degree {vide Pleurisy ^ 
p. 352). But whether there is this acute pain, denoting 
the pleura to be affected or not, there is always a deep- 
seated, dull aching in the chest, and the respiration is 
frequent and short, rising from fourteen or sixteen (the 
number of respirations in the recumbent posture during 
health) to forty or upwards ; while the temperature of 
the body rises to 104° or 105° Fabr. [vide p. 33). In 
favourable cases the disease may decline on the fifth or 
sixth day, or it may be protracted to a fortnight. As a 
rule, if the mean of the bodily temperature, taken several 
times daily, is not above 104°Fahr. ; if the pulse does not 
rise above 1 20 beats in the minute ; and if the respiration 
does not rise above 35 in the same period, the patient, if 
otherwise healthy, will begin to get well in eight or ten 
days. In unfavourable cases, on the fourth or fifth day 
the breathing becomes more frequent and difficult, the 
pulse quicker, the skin hotter, and delirium, followed by 
stupor, ensues. 

There are certain physical signs to he discoverctl by listening to the 
breathing. The parts generally affected are the lower halves of the 
lungs, and by listening below the shoulder-blades at the commencement 
of the disease, a peculiar creaking noise will be heard, very similar to 
that produced by strongly rubbing the hair near the ears between tlie 
finger and thumb. This is caused the passage of air through the sticky 
glutinous fluid secreted in the lungs. In the more advanced stages of 
the malady, the lungs, where chiefly affected, may become hardened, and 
therefore when the chest or lower part of the back beneath the blade- 
bones is tapped with the fingers, a more or less dull sound results instead 
of the resonant sound of health. 

Inffammation of the lungs, instead of presenting all 
the characteristic symptoms noted, sometimes comes on 
T617 insidioi^ly. ^!]^s is especially tbe case with natives 
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of India, with children, and with old people. Also during 
the progress of fevers. Natives of India thus suffering 
frequently die from affection of the lungs, without having 
shown any prominent symptoms. 

Treatment , — The patient should remain in bed, and the 
atmosphere of the room should be maintained equable, 
free from draughts, and moist from the steam of boiling 
water {vide p. 104). The great thing is to avoid 
variations of temperature and chills. The patient should 
not be allowed to talk much, and movement, which often 
causes great distress by accelerating the breathing, should 
as much as possible be avoided. A large hot linseed- 
meal poultice, or spongio-piline moist with hot water, 
should behpplied to tlie chest. After the linseed poultice, 
which may be repeated daily, cotton-wool should be 
applied. As medicine, i^^ecacuanha wine and paregoric 
(Recipe 57) should be given every three hours. The diet 
should be light and nutritious, as milk, light pudding, 
eggs, beef-tea, broth, and jell}'. For previously strong 
and healthy persons stimulants will seldom be reqxiired, 
provided the case progresses favourably ; but if signs of 
exhaustion occur, brandy should be given freely. A rapid 
pulse, amounting to 120 beats in the minute, respirations 
above 35 in the minute, or delirium, are indications that 
stimulants are necessary. In weakly or elderly people it 
will sometimes be desirable to treat the case altogether 
with stimulants from the first, adding 15 minims of 
aromatic spirits of ammonia to each dose of paregoric 
mixture. Similarly, when inflammation of the lungs 
occurs in very old people, a stimulating plan should be 
adopted. 

[If the patient is stronpr, robust, and young, it \rill be more advisable 
to give tarter emetic mixture (llecipe 69). The tartar emetic mixture 
diminishes the force of the circulation, and also acts on tbe skin, pro- 
moting perspiration, and thus lessens the dilEculty of breathing.] 
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Inflammation op the Lungs, or Pneumonia, occur ring 
IN Children, demands special notice. Pneumonia in chil- 
dren occasionally comes on very insidiousl}^, and may be 
overlooked. This is most likely to be the case when the 
lungs become affected during the progress of various 
diseases, as measles, teething, atrophy, fevers, and bowel 
complaints. When inflammation of the lungs in children 
arises from cold, as it often does, and is not a consequence 
of, or connected with, and masked by, some other malady, 
the symptoms are better marked. When the disease is 
commencing, there is feverishness, headache, sometimes 
vomiting, and talking in the sleep, and a dull heavy ex- 
pression, soon followed by hard dry cough, parched lips, 
flushed countenance, furred tongue, hot skin, high- 
coloured urine, and short, panting, oppressed breathing, 
the nostrils dilating with each inspiration. The breathing 
is also chiefly performed by the muscles over the bowels, 
which may be observed moving more than occurs in a state 
of health. The mouth is instinctively kept open so that 
more air may enter, and this tends to make it hot and dry. 
Usually there is crying only during the spells of coughing, 
at other times a moan. The number of respirations may 
rise from 30 to 50 per minute ; the pulse to 150, or even 
higher, and the temperature to 1(^5'" or more. This con- 
dition in children is very likely to be mistaken for simple 
bronchitis, and the more grave nature of the case may not 
be understood, especially as children rarely expectorate, 
and the distinctive sign, previously mentioned, of rust}’- 
coloured discharge is generally absent. The following 
contrast of the symptoms of pneumonia and bronchitis is 
added : — 
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Bronchitiij or Inflammation of the 
Air-tubes leading to the Lu?ig8 

Skin warm and moist. 

Mouth warm and moist. 

I$reathing hurried, ith wheezing. 


Cough loud, noisy, and loose. 

]•] X pec t oration, if coughed out, 
white and glairy. 

Child cross and fretful. 


Pneumotiiaf or Inflammation of 
the Lungs 
Skin hot and dry. 

Mouth hot and dry. 

Iheathing short and panting, un- 
accompanied hy wheezing, al- 
though a slight crackling sound 
may be heard. 

' Cough hard, short, feeble, and dry. 
Expectoration, if coughed out, 
rusty and frothy. 

Child dull and heavy. 


The fever, headache, vomiting, and talking in the 
Bleep, which occur in children, luay’^ be mistaken for 
affection of the stomach or head. But in chest maladies 
the vomiting does not continue so long as in stomach and 
head affections. The early cessation of vomiting, the 
quickened breathing and the cough, are usually sufficiently 
distinctive. 

Treatment, — If confined, the bowels should be loosened 
by castor-oil or senna tea, after which Recipe 57 should 
be given in doses according to age. If necessary the 
gums should be lanced (tvVZ#?p. 431). Hot poultices should 
be applied over the chest (vide Bronchitis^ p. 108). All 
through the illness the patient should be encouraged to 
take broths, jelly, milk, or other digestible fluid food. If 
after two or three days the child is low and feeble, small 
quantities of wine-aiid-water may be allowed, for the 
disease is one rapidly producing exhaustion, which should 
be early guarded against. The atmosphere of the chamber 
should be maintained moist, and at an equable tempera- 
ture, in India about 80° Fahr., if possible both day and 
night. But whatever the temperature may be, it should 
be equable^ and the colder atmosphere of the night should he 
guarded against, a very slight fall of temperature aggra- 
Voting the malady, 
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LUNGS, EMPHYSEMA OP THE.--Tbi8 is the same 
disease which in horses is called ^broken wind.’ The 
lungs are composed of a vast number of air cells. Em- 
physema signifies the dilatation of these air cells, and 
their eventual rupture into each other. Emphysema 
occurs in connection with, and may be the cause of, 
such maladies (as chronic bronchitis and asthma) as are 
attended by violent or prolonged cough. On the other 
hand, emphysema may be caused by such maladies. The 
straining consequent on whooping-cough may lay the 
foundation of future emphysema. It may originate from 
violent athletic exercises, which necessitate holding the 
breath long. It may also be induced by playing on wind 
instruments. But in the majority of cases there is 
hereditary predisposition, or probably some imperfection 
of lung structure, perhaps arising from a gouty condition, 
or from deposit of fat. When emphysema occurs the 
lung tissue loses elasticity, and acts slowly, the air not 
being properly expelled. The consequence is difficulty of 
breathing, especially on exertion, and cough with ex- 
pectoration of a thin character. There is no acute pain, 
but a feeling of oppression in the chest, and there are 
often asthmatic attacks. As the disease grows worse the 
countenance may become dusky, especially the lips ; and 
the nostrils dilate widely when the breath is drawn in, 
which is done shortly and quickly, followed by prolonged 
and wheezing expulsion of the breath. There is fre- 
quently some swelling of the feet and ankles of a drop- 
sical nature, and in bad cases the voice becomes feeble, 
the body wastes, and more decided dropsy may ensue. 
Emphysema of the lungs may be complicate with 
chronic bronchitis, winter cough, asthma, and affections 
of the heart. 

If the chest is examined there is found increase of resonance through- 
out, but most marked at the summits of the lungs and on their anterior 
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borders {vide Plate, p. 20). There is also heard a short faint sound 
when the breath is drawn in, and a prolonged sound when it is expelled. 

Treatment — When the lung cells have broken into 
each other the condition is incurable. But much may be 
done to alleviate by careful diet as mentioned under 
Asthma (p. 63), especially avoiding articles which cause 
flatulence ; by pure air ; by residence in a climate neither 
too hot nor too cold (the Riviera for instance) ; by 
avoiding violent exercise ; by warm clothing, especially for 
the feet ; and by tonics, the best of which are iron and 
quinine (Recipe 70). If asthmatic attacks occur, they 
should be treated as mentioned at p. 61. 

MEASLES. — A contagious eruptive fever which usually 
attacks early in life, and seldom occurs more than once to 
the same person. The period between exposure to in- 
fection and the commencement of the symptoms is from 
eight to fourteen days. The malady commences with 
chilliness, feverishness, and cold in the head. The eyes 
are red, sore, watery, and the throat may feel sore. The 
glands under the jaw may be enlarged ; there are sneezing, 
running from the nose, cough, and probably pains in the 
limbs. The tongue is white, with red edges. At the end 
of the third day or beginning of the fourth day of the 
above symptoms, the rash appears first on the forehead, 
face, and neck, then on the trunk, and lastly on the arms 
and legs. The rash at first appears as small round, red, 
velvet-like spots, somewhat resembling flea-bites, but not 
feeling raised above the surface of the skin. These 
extend and merge into each other, assuming semicircular 
or crescentic outlines of a crimson or dark brick-red 
colour, and slightly raised above the surface of the skin. 
If pressure is made with the Anger the eruption dis- 
appears, returning when pressure is removed. The fever 
and cough continue, but the latter becomes loose. Three 
nr four days after its appearance the eruption begins to 
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fade, first on the face, then on the limbs. In about two 
days it disappears, with scurfinoss of the skin. Often 
there is intolerable itching, especially when the eruption 
is at its height and when it begins to decline. The fever 
does not diminish temporarily on the appearance of the 
rash, as is the case in small-pox, but continues until the 
fading of the rash commences, when it graduall}'^ subsides. 
If the temperature rises above 103° the case must be re- 
garded as a severe one, when there is usually a peculiar 
characteristic odour. Great debility, the tongue becoming 
dry and brown, and the eruption purple, is indicative of 
danger. 

In some severe cases of measles there is not only 
cough but also bronchitis, or even infiammation of the 
lungs, when symptoms present as described under such 
heads (pp. 102, 328). Sometimes towards the termination 
of the attack, ojphihalmia (vide p. 227) may occur. In 
other cases the cough continues, and often there is 
delicacy of the chest, from which the patient is long in 
recovering. 

The principal distinctions between the earlier stages 
of measles and of small-pox, scarlet fever, or roseola are 
as follows : — Measles is known by the catarrhal affection, 
or appearance of a cold, with which it is ushered in, and 
by the crescentic peculiarity of form and crimson colour 
of the rash, which first appears as red spots, not raised 
above the surface of the skin. In small-pox there are no 
catarrhal symptoms, and there are generally vomiting and 
pain across the loins before the rash comes out, which 
shows as raised red spots. Scarlet fever begins with a 
sore throat, and the vivid scarlet rash appears early. In 
roseola there is no prior cold, or watering of the eyes, and 
the rash appears suddenly, in patches of various sizes and 
shapes. For forther distinctions vide Scarlet Fever ^ p. 377 ; 
8maU-pox^ p. 404} Roseola, p, 387 } German Measles, p, 834. 
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Treatme/lL — The patient should be kept indoors — if a 
bad case, in bed — as this is the best method by which a 
more equable temperature may be maintained, draughts 
avoided, and tendency to bronchial or lung affection 
lessened. It is generally advisable to give a hot bath at 
the onset of the disease, then dry the surface of the body 
and put the child to bed directly. If the necessary pre- 
cautions are used no chill need be feared, and the hot 
bath will probably tend to bring out the rash. While 
great care is taken that the patient should not be exposed 
to draught and chill, the room should be airy and well 
ventilated. The room should also be darkened, as the 
eyes are sensitive. Dryness or tingling of the skin may 
be relieved by bathing with tepid water, taking care that 
only one portion of the body is exposed at one time. 
Kubbing the hands and feet with salad oil will relieve the 
sensations of heat and tightness produced by the rash. 
At first no solid food w ill be cared for, but the patient 
is always thirsty, and may drink milk-and-water, toast- 
water, chicken broth, and lemonade or tamarind whey 
(vide Addendum), If the bowels are confined, castor-oil 
or senna, but after they have been thoroughly opened 
purgatives should be avoided, as the bowels are liable to 
become irritable. Citrate of magnesia (cidep, 15) may be 
given to diminish feverishness ; if there is cough. Recipe 
67. The inhalation of the steam from a mixture of 1 
part of vinegar and 3 of water is also useful. If the 
breathing becomes hurried, a mustard poultice or the 
mustard leaf, or for young children a linseed-meal 
poultice, should be applied to the chest. As a general 
rule stimulants are not desirable, but in cases where there 
is much exhaustion a little port wine may be allowed. 
If cough continues after the rash is gone, it should be 
treated by giving Recipe 57. If the eruption suddenly 
disappears, and there is great depression and distress, a 
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warm bath will generally revive the eruption and afford 
relief. 

Measles is very contagious, and during the illness all 
offensive excreta or dirty linen should be immediately re- 
moved and disinfected. All the rules gfiven regarding 
disinfecting (vide Ai^pendixy No. 121) should be carried 
out. Measles is most contagious when the rash is out, 
but it may also be contracted by another child during the 
catarrhal stage before the rash appears ; and it is not 
safe for other children to mix with affected patients until 
three weeks after the rash has disappeared, and then only 
if all clothing has been disinfected and washed. Iso- 
lation of a patient is the only way to prevent the disease 
spreading. 

MEASLES, 6EEMAH or EOTHELN.— Difference of 
opinion exists as to whether this is a mild form of measles 
or a distinct disease. It commences in the manner men- 
tioned under measles, but the symptoms are less severe. 
The rash terminates sooner than that of measles, the 
itching is less, and scurhness of the skin is almost limited 
to the face and chest. Fever and cough are present as in 
measles, but to a lesser degree. From the above it will 
be seen that German measles is a much less severe disease 
than ordinary measles. The treatment given for measles 
is equally applicable to German measles, so that practically 
it does not signify if the one is mistaken for the other. 

MOLES and MOTHER’S MARKS are discolorations 
found in some part of the skin at birth. The akin is not 
raised or rough, but more or less discoloured, and often 
called * port-wine mark.’ Such marks are of no conse- 
quence, although if on the face disfiguring. U nfortunately 
they are irremediable* The term ‘ mother’s mark ’ is often 
erroneously applied to a n^vus, which is a collection ot 
small blood-vessels raised above the surface of the skm. 
This may be of various sizes, from that of a pin’s head tp 
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the circumference of a crown piece, or larger. When the 
child cries the colour of these patches becomes deeper. 
Although not painful, they may grow to a large size, and 
be the source of periodical bleeding. Generally a surgical 
operation is required. 

MOON, Diseases supposed to be caused by the. — 
The deleterious influence of the moon has been credited 
from the earliest times, for we have a passage in one of 
the Psalms, ‘ The sun shall not smite thee by day, nor the 
moon hy nighV That the rays of the moon are injurious 
has received support from the fact of meat becoming 
tainted sooner on a moonlight night. This does not occur 
if the meat is well protected. When meat becomes tainted 
during a moonlight night it is from the operations of in- 
sects, which the moonlight lures from the retreats they 
pass the dark nights in. 

The maladies most credited to the influence of the 
moon are as below : 

Swollen face, toothache, dcafneas, earache, and r/ieuma- 
tisnu But these are the natural results of exposure to 
damp from dew, or to cold winds, which must be the con- 
sequence of lying without any protection from the rays 
of the moon 5 for the absence of protection from the latter 
must also entail want of shield from the former. More- 
over, similar results occur from exposure on dark nights, 
not only to human beings, but also to animals, when they 
are said to have a ‘ stroke of the land wind.’ 

Moon paralysis is a misnomer. After persons have 
slept in the open, either in the moonlight or otherwise, it 
has often occurred that they have found themselves un- 
able to move the eyelids, or an arm, or a leg properly. 
But the loss of power thus occurring is not true paralysis. 
It is rheumatism, and it will be found the person is able to 
move the part affected, but refrains from doing so in con- 
sequence of the attendant pain. It is not consequent on 
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the moon^s fajQ, hut arises from chill 01* coW. Th^ 
malady should be treated as rheumatism, with hot baths, 
liniments, and colchicum (Recipe 52). 

Paralysis of the bladdery or inability to make water, 
may result from night chill, and has been erroneously 
attributed to the moon. This is more likely to occur in 
men suffering from stricture or irritable bladder, especially 
if they have been drinking. A hot bath will probably 
afford relief; if not, the catheter is required, and the case 
must be treated as retention of tirine (yule p. 421). 

Dropsical effusions sometimes result from exposure to 
damp, chill, and cold land winds (vide p. 187), and are not 
attributable to the moon-rays. 

Mental Excitement or Insanity , — Lunatics are more ex- 
citable and noisy in the brilliant moonlight of the tropics 
than at other periods. Not only does the light interfere 
with sleep, but a tropical moonlight night is more noisy 
than a dark night. Animals, birds, and insects are more 
restless and noisy. As mental excitement is thus caused 
to the confirmed lunatic, so those predisposed to insanity 
are kept awake and excited. 

Moon-blindness arises from the rays of the moon. The 
retina or expansion of the nerve of the eye becomes para- 
lysed from lengthened exposure to a brilliant moonlight, 
even although the eyes are covered by the lids; just as 
sometimes occurs to men working in front of a blazing 
furnace, or to arctic voyagers from the glare of snow. 
Sometimes there is total blindness both by day and night, 
or loss of vision may be only partial. The treatment is 
blisters behind the ears, purgative medicines, and confine- 
ment in a darkened room. 

Paroxysmal Fevers , — It is a very general impression 
that these diseases are more prevalent and more likely to 
reenr at the lunar changes. Statistics do not confirm 
such impressions. Neyertheless, persons subject to fever 
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will often assert their malady returns at the new and full 
moons ; or, if the fever does not recur, they feel uncom- 
fortable, and suffer from various anomalous and ill-defined 
sensations, evidencing some deviation from health. That 
the moon per «e exerts such influence may be questioned ; 
but at the lunar phases there are atmospheric changes 
which may affect the sensitive constitutions of those dis- 
posed to disease. Thus the barometer suffers a depression 
of about the tenth of an inch at the new and full moon ; 
while there may be other more subtle influences at work, 
with which we are unacquainted. In the description of 
intermittent fever it has been noted what apparently 
slight causes (errors of diet, cold, mental emotions, &c.) 
will induce a return of fever in those who have suffered 
from the complaint, and the atmospheric changes con- 
sequent on the lunar phases seem to be sufficiently 
powerful to induce a similar result. However this may be, 
the practical application of the present knowledge of the 
matter results in the desirability of those subject to fever 
taking precautionary measures, such as a dose of quinine, 
and avoidance of exposure, just previous to the changes of 
the moon. 

MOKTIFICATIOII. or GANGRENE.— This signifies the 
death of any part of the body. There are three varieties, 
dry, moist, and serMe, Dry gangrene is marked by the 
part affected assuming a pale white appearance, here and 
there mottled brown. The part is cold, and there is loss 
of motion and sensation. Soon the skin is converted into 
a black mass. 

Moist gangrene is characterised by swelling at first red, 
then becoming purple or black, on which blisters form. 
The part is cold, with much pain. Senile gangrene is often 
preceded by very cold feet, and commences as a blackish 
spot at the inner side of the great toe, or on the smaller 
toes, surrounded by an inflamed circle which extends up 
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the limb. Mortification of yarious parts may occur irom 
old age ; from debility, poverty, starvation, excessive cold, 
disease of the arteries of the part ; or from injury to the 
nerves or arteries. When any part mortifies it emits an 
offensive odour. Surgical advice is required. If this 
cannot be obtained, chloral should be given to relieve pain, 
and poultices made of powdered charcoal will be the best 
applications. 

MUirPS. — An infectious disorder, consisting of inflam- 
mation of a gland called the ‘parotid gland,’ situated 
behind the jaw below the ear. It generally occurs in 
children, but sometimes in adults, and seldom attacks 
the same person twice. It commences with slight fever. 
After a few hours, or perhaps in a day or two, a swelling, 
often of almost stony hardness, is noticed before and 
under the ear, extending along the neck tow’ards the chin. 
This lump is exceedingly painful, and continues swollen 
for four or five days, while the skin is often red. It then 
gradually disappears, leaving no trace. The swelling of 
mumps seldom gathers. It may affect one or both sides 
of the face. It is contagious, and sometimes runs 
through a whole family or school. In severe cases 
swallowing is difficult from the pressure of the swelling on 
the throat, and but little food can be taken. Occasionally 
during the course of the disease, but generally at its sub- 
sidence, a similar swelling may affect the breasts or the 
testicles. 

Treatment — If mumps is severe, causing difficulty of 
swallowing or of breathing, leeches to the part may be 
required ; but usually hot fomentations will be sufficient. 
Flannel wrung out of hot poppy-head decoction {vide 
Appendix f No. 81) is the best application. During the 
intervals of fomentation the parts should be wrapped in 
ffanneL The patient should be debarred for a few days 
from meat ; and aperient medicines, as senna or castor-oi^ 
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stioiild be given. Citrate of magnesia, in doses according 
to age, sbould be used as a cooling mixture, and rest and 
quiet should be enjoined. If the inflammation migrates 
to the breast or to the testicle, the treatment pro^^er for 
inflammation of those parts should be employed {vide pp. 
94 , 438 ). 

NAILS, DISEASES OF THE. — Sores near the toe-nails 
are often very troublesome, especially when accompanied 
by what is popularly termed ‘ ragnail,’ or ‘ the growth of 
the nail into the flesh.’ It does not, however, arise from 
any alteration in the nail, but from the soft parts being 
pushed up against the edge of the nail by tight or ill- 
fitting boots. If this continues, an ulcer is formed at the 
root of the nail. 

Treatment , — The objects are to remove the irritation 
caused by the nail. In many cases, after soaking and 
softening the nail in hot water, it may be filed or scraped 
BO thin, and so much of the comer may be cut away, that 
the soft parts are no longer irritated. Or, by filing the 
nail thin in the middle, the offending edge may be caused 
to rise into its situation. To aid this, the soft parts 
should also be carefully pressed away from the sharp 
edge of the nail, by introducing beneath the overhanging 
skin a small piece of lint, and pressing it well down 
towards the bottom of the sore. Persons disposed to this 
affection should wear their shoes loose, square at the tips, 
and keep their nails scraped rather thin, so that they may 
be more flexible. A V-shaped piece cut out from the 
middle of the nail, the apex going down as far as possible 
without pain, is a means of prevention. 

[If the nail is very tough and thick, the lint mentioned above should 
he first soaked in a mixture of two drachms of soUUitm of potcuh in 
one ounce of water. This will soften both the nail and the skin, which 
may be afterwards easily scraped, or even wiped away. If the means as 
above do not suffice, and the edge of the nail still presses into the parts, 
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the corner must be cut away with a sharp pair of scissors, which is a 
very painful operation, and should be performed by a surgeon.] 

An ulceration, technically termed ^Onychia,’ sometimes 
forms about the finger-nails of unhealthy children. It 
commences as a deep red swelling, in which matter forms, 
succeeded by an ulcerated condition. Poulticing and 
letting the matter out by means of a lancet are the 
remedies. Laxatives and tonics will also be required. 

The nails are aflectod in certain disea ■'CS, viz., gout, psoriasis, ring- 
worm, scrofula, and syphilis, as mentioned under such headings. Tele- 
graph operators are liable to breakage and dropping oft* of the nail, 
caufctHi by continual tapping cu the telegraph key, for which rest Is the 
cure. 

NEEVOUSNESS. — Tliere is an irritable state of the 
nervous system, most common in women, but occurring in 
men. 

There are two systems of nenes. One called cervhnf-apinal , passing 
from the nervous centres, \iz. the bruin and spinal cord, to all parts of 
the body. These nerves consist of two sets of tibres, one of which 
(senfsiry) convey impressions to the brain and spinal cord, the other set 
(motor) conveying mandates to the muscles. The other nervous system, 
called the sympathetic or unconscious system, consists of a number of 
ganglia orcentre^s (being enlargements in the courw'of the nerves) placed 
at intervals throughout the body, and being connecU'd with each other 
and with the other system of nerves by numerous filaments. Nerve force 
and the nervous system res^unble electrical force and the telegraphic 
system. Electrical force originates in the battery, and nene force in 
some nerve centre. Electricity must pass from the battery through the 
wire to the instrument l»efore the click of the sounder is beard, and nerve 
force must pass from a none centre through the nerve* to a muscle be- 
fore that muscle can move, and it must paas from a nerve centre to the 
cells, of which internal organa are composed, liefore such organs can 
j>erform their functions. 

The causes which may interfere with the vital process carried on by 
the nerves, and with the complicated mechanism of the nervous system, 
are multitudinous. The nervous system of some people is, probably from 
heredity, more prone to disturbance than that of others. In addition to 
heredity or constitutional tendency, the causes of nervous affections may 
ba classed under two beads : (1) mental impressions, such as anxie^, 
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eacoessiTO study, shocks of all kinds, &c. ; (2) defective nutrition from 
any cause, but chiefly from dyspepsia, or worms. The nerves, like all parts 
of the body, require suitable nourishment. When food is not properly 
digested, the nerves, like other parts of the body, suffer in consequence. 
Thus a vicious circle is established. The indigestion affects the ner\os, 
and the disordered nerves affect the indigestion. 

Nervousness is characterised by numerous symptoms, 
such as causeless irritability, flushing from slight emotion, 
tremblings, sudden attacks of faintness or palpitation, 
frequent desire to make water, a variable and excitable 
temper, fits of low spirits, a tendency to weeping. When 
aggravated it constitutes hypochondriasis {vide p. 304) in 
men, and hysteria {vide p. 305) in women. It requires 
attention to the general health, and tonics. 

NEXTRALQIA. — The term is applied to nervous pain 
which ma}^ occur in any part of the body. The principal 
local neuralgia are brow-ague or brow-ache, hepatalgia 
pleurodynia, sciatica, iic-douloureux, toothache, which are 
el^ewhere described {vide Index), For neuralgia make a 
small muslin bag and fill it with salt, heat it hot, and 
place it against the aching spot ; it will retain the heat 
for a long time, and will greatly- relievo. 

Many neuralgic affections are benefited by the injection of diffeivnt 
agents beneath the skin. Ilypixlermic tabloids containing a certain 
amount of the agent required are prepared by Mea-srs, llurroughs & 
Wellcome. A person subject to neuralgia may, with the sanction of a 
miHlical man, learn to us© the hypodermic syringe. A fold of the skin 
should be lifted, and the syringe needle should be introduced with a 
slight rotatory motion parallel with the surface. This is better than 
putting the skin on the stretch and then thrusting the needle through at 
right angles. 

OXALXmiA is the name given to a condition of urine 
when octohedral or * dumb-bell ’ shaped crystals of oxalate 
of lime are jDassed in the urine. It is often associated 
with hypochondriasis, nervousness, insomnia, and atonic 
dyspepsia. Persons so affected are usually ‘ below par.’ 
But others passing such crystals are apparently in good 
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health, or sleepiness by day may be tbe only complaint* 
Exercise, good food, freedom from brain-work, and tonics 
(Recipe 75, or if in a malarious district, 76) are the require- 
ments. 

FAIK. — Pain is a symptom of disease {vide p. 37). 
There are two distinctive pains: inflammatory and irritative. 
Inflammatory pain is increased by pressure ; irritative or 
spasmodic pain is relieved by pressure. Thus the pain of 
inflammation of the bowels is distinguished from that of 
colic, gravel, or gall-stones, being increased by pressure ; 
while the pain of the latter maladies is relieved by 
pressure. Pain of the chest may arise from cold, con- 
sumption, inflammation, rheumatism, indigestion. Pain 
in the joints suggests rheumatism, gout, scrofulous or 
other inflammation, or hysteria. Pain in the stomach or 
bowels indicates wind, acidity, dyspepsia, colic ; or, if long- 
continued and increased by pressure, inflammation. Pain 
in the back and limbs ushers in fevers and small-pox. Pains 
all over the body mark simple cold, influenza, or dengue 
fever. Pain in the face or other parts of the body, when 
periodic and without fever, is generally neuralgic. When- 
ever pain is dangerous there is generally fever. 

PAEALTSIS, or PALSY, signifies loss of power of motion 
of a limb or of one-half of the body. Sometimes sensation, 
or the power of feeling, is also lost, but this more rarely. 
The following are the principal varieties : — 

1. Paralysis from Disease or Injvry of the Brain . — 
Paralysis of one kind or other very often follows an attack 
of apoplexy, and sometimes occurs from disease of the 
brain, without any prior apoplectic fit {vide p. 53). 

2. Paralysis from Injury of the Spine. — {Vide p. 557). 

3. Paralysis from Disease of the Spine . — This form of 
paralysis, called progressive locomotor ataxy ^ creeping paralym 
sis, or tabes dorsalis, depends on disease of the spinal cord* 
Tbe symptoms are gradual, commencing with feelings of 
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fatigue in tbe loins and legs, tingling in the feet, and 
sometimes coldness of the bowels. Then pains occur in 
the thighs and legs of a boring paroxysmal character, 
sometimes described as like electric shocks, and often at 
first supposed to be rheumatic. There is frequently a 
history of preceding venereal affection. As the disease 
advances the muscles of the limbs waste, which has led 
to the affection being also termed progressive muscular 
atrophy. In some cases there is disordered vision, 
inability to retain urine at night, perhaps discharges from 
the privates, and a feeling of constriction about the waist. 
As the pains increase the patient finds he is losing con- 
trol over his legs; that he staggers, particularly when 
commencing to walk; and that he cannot walk firmly 
without support. He lifts his feet unnecessarily high, 
tlirows them forwards and outwards, and brings the heels 
down with a stamp. He walks best when looking at his 
feet, and if he shuts his eyes or walks in the dark he 
probably falls. Sensation also becomes impaired, and the 
patient feels as if he were standing on wool or sand. At 
length walking is impossible, and the hands may be 
affected. Chronic inflammation of the bladder (p. 71) 
may result, but death usually occurs from chest affection. 
The duration of the disease may be some years. Treat- 
ment consists ill nutritious diet and tonic medicines. 

Paralysis of any of the above kinds is rarely cured, the 
most that can be done being attention to the general 
health and massage of the limbs, (vide Appendm, No. 116). 

4. Paralysis, Alcoholic , — Paralysis from immoderate 
use of spirituous liquors chiefly affects females. The onset 
is gradual, with pain, followed by numbness in the feet 
and legs, weakness of the knees, loss of power, and uncer- 
tain gait. As the disease advances the legs waste, and 
the- person becomes bedridden. The arms arc rarely 
affected* The malady is generally ascribed to an accident 
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or chill, the habit of drinking being concealed. The brain 
and spinal cord are not implicated, the malady being in 
the local nerves. The treatment is strict abstinence from 
fermented drinks, good diet, massage, galvanism, tonics, 
and carriage exercise. 

Alcoholic paralysis is often permanently benefited by Faradism or 
Voltaism. As a medicine, pills containing one-fiftietli of a grain of 
phosphorus, one-fourth of a grain of extract of dux vomica, and one 
grain of precipitated carbonate of iron. Dose— one, llirice daily. 

5. Paralysis, Lead. — Painters and others who work 
with lead are subject to paralysis of the wrists, and the 
hand drops, A blue line on the edge of the gums close to 
the teeth generally^ accompanies wrist-i>ariily8is from lead. 
This appearance and paralysis (also lead colic, rule p. 134) 
has resulted from lead in the colouring of room-paper. 
The treatment is removal from the cause and Recipe 49, 
with aperients if there is constipation. Afterwards Recipes 
21 (vide p. 134, small type). 

0. Paralysis, Facial, or paralysis of some of the muscles 
of the face, may be part of a general paralysis (vide p. 342), 
or it may arise from cold, unconnected with serious in- 
ternal disorder. A person, after exposure to a draught, 
may not be able to move one side of the face, which 
appears blank aud expressionless, and saliva may trickle 
from the mouth. It is often supposed the patient has 
had a ‘ stroke,’ or that he has been affected by the moon 
(vide p. 335) ; but this is not the case. It is a species of 
rheumatism, and will gradually disappear under the in- 
fluence of fomentation with hot j>oppy-head water (vide 
Appendix, No. 81) and Recipe 30. 

7. Paralysis, Infantile, — Paralysis sometimes occurs to 
infants when teething, especially if being brought up by 
hand, or if suffering from improper feeding, or from 
debility, or from worms. It is usually met with when the 
double teeth are coming through. After some days of 
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feverishness, 'which, however, may not be noticed, the 
child goes to bed apparently as well as usual, but after 
probably a restless night the mother is alarmed to find 
one arm, or perhaps one arm and both legs, helpless. 
(Generally the affection lasts only a few days or weeks, pass- 
ing away as the child’s feeding and nutrition improve. 

Or the paralysis may happen as a result of fevers^ or after 
diphtheria^ only becoming evident when the child begins 
to walk. Diphtheritic paralysis generally commences in 
the muscles of the throat with some difficulty of swallowing, 
and children after diphtheria should be closely watched for 
such signs. These forms of paralysis are longer in getting 
well. The patient should be constantly in the fresh air, 
the limbs should be frequently shampooed, and iodide of 
iron (Recipe 74) should be used in doses according to the 
age of the child [vide p. 0). 

8. Paralysis, Hysterical, has been referred to under 
Hysteria (vide p. 305). It generally affects a joint, as the 
knee or the legs, and may be accompanied by tenderness 
about the middle of the spine or between the shoulders. 
It is known from real paralysis by presenting in hysterical 
patients, generally young girls ; and if tenderness of the 
back exists, by the skin being more sensitive and the 
tenderness more marked (vide Hysteria, p. 305) than is 
found in real disease of the spine. Although not much 
benefited by medicines, it generally gets well under the 
influence of hygienic measures. 

PALSY, SCRIVENEE S, or WEITEB’S CEAMP, and 
TELEO&APHIST'S CBAMP, is a local spasm, or, in bad 
cases, a local palsy. In the spasmodic variety attempts to 
write call forth uncontrollable movements of the fingers or 
wrist, so that the pen starts up and down, and a mere 
scrawl results. In other instances the pen cannot be held, 
and the wrist is almost powerless. There is a tired feeling 
in the latter part, and particularly in the ball of the thumb 
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and in the little finger. Occasionally the arm is painfbl 
to the elbow. The causes are too much writing, aided 
often by an irritable constitution. The only means of re- 
lief is perfect rest from the accustomed work, frequent 
shampooing in all directions, and strengthening the system 
by tonics, fresh air, and exercise. As prevention is better 
than cure, the first warnings of this malady, viz. a tired 
feeling in the thumb or little finger after writing, should 
be accepted as a hint that the parts are being used too 
much. 

Among telegraph clerks the same kind of cramp occurs. 
Pianists^ bricklayers, and nailmakers suffer from a very 
similar affection, caused by continual strain on the wrists, 
involved by their employments. The remarks under 
* Writer’s Cramp’ regarding prevention and cure are 
applicable. 

PABjAlPHTMOSIS. — A condition of the private parts 
often occurring in male children. It consists in the fore- 
skin being drawn back from the end of the penis, where it 
remains and cannot be returned. The result is swelling 
and redness of the parts, attended with considerable pain 
and sometimes by difficulty in making water, or even com- 
plete inability to do so. The parts should be returned to 
their natural positions as soon as possible. They should 
be first bathed with ice-cold water. Then the ‘ glans,’ or 
head of the i)enis, should be compressed with the fingers 
and thumb, so as to squeeze the blood out of it ; at the 
same time it should be pressed backwards while the fore- 
skin is drawn forwards. If this does not succeed after 
several trials, a slight cut will probably be necessary, for 
which the child should be taken to a surgeon. 

PHYXOSIS signifies the opposite condition to the above, 
and consists in an unnaturally long foreskin, with a small 
opening, so that it cannot be drawn back to expose the 
head of the penid. This condition is often congenitali 
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bat it may result from sores or ulcers. It causes much 
local irritation from retention of secretions between the 
head of the penis and the foreskin. It causes dificulty of 
micturition, the urine distending the foreskin like abladder. 
From the straining efforts required in passing water, rup- 
ture or protrusion of the bowels may be produced. It may 
be the cause of nervous affections, as epilepsy and chorea. 
A surgeon should be consulted as soon as possible as to 
tbe propriety of operations ; circumcision being required 
in bad congenital cases. When it occurs in connection 
with sores and ulcers, rest, fomentations, and Kecipe 2. 

PILES or HJEMOERHOIDS. — To understand piles it 
must be recollected that the blood is carried by the arteries 
from the heart to all parts of the body, and it returns by 
the reins from all parts to the heart {vide p. 500). The 
rectum or lower gut is a terminal point surrounded by a 
large amount of loose tissue in which a number of arteries 
and veins meet. It is also a dependent part, from which 
the blood must rise against the force of gravity. Hence 
it is a locality in which blood is liable to stagnate, espe- 
cially if any obstruction occurs above, as so frequently 
offered by liver affection. 

Piles may be either externa! or internal ; or partly in- 
ternal and partly external. External piles consist at first 
of an enlarged vein, which appears at the very verge of the 
orifice in the shape of a dark-coloured tender swelling, 
usually about the size of a hazel-nut. In a little time the 
watery part of the swelling is absorbed and the swelling 
disappears, leaving some thickening where the skin joins 
the gut. External piles are very tender and painful, caus- 
ing much heat and pain about the fundament, especially 
when calls to stool occur ; but they seldom bleed. 

Intemal piles are composed of an enlarged vein pushing 
the membrane of the gut before it, and to such an extent 
that they often assume a pear shape. Internal piles are 
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very insidious in tbeir growth, and sometimes it is bleed- 
ing which first attracts notice. A small and unsuspected 
internal pile may cause anomalous symptoms, such as men- 
tioned under nervousness {vide p. 840), the cause of wliich 
is not recognised until blood is noticed in the stools. When 
piles increase in size they cause weight and burning in 
the gut, straining at stool, frequent desire to make water, 
sometimes inability to make water, pain in the loins and 
down the thighs, and whites {vide p. 4G2) in females. In- 
ternal piles may also ulcerate, giving rise to dysenteric 
symptoms {vide -p, 194). Or they may protrude externally, 
when, if not returned, they may be constricted by the 
muscle round the orifice of the gut, when they first swell 
and afterwards mortify. Internal piles frequently bleed 
more or less, sometimes profusely. Bleeding from piles 
takes place as a rule after the action of the bowels, and the 
blood covers the motions; more rarely it precedes the 
stool ; in exceptionally severe cases it occurs independently 
of the action of the bowels, on the person suddenly standing 
up, or without assignable cause. If the loss of blood is not 
excessive, it appears at first to have a salutary effect on 
stout and robust x>erson8, not, as i)opularly supposed, by 
the discharge with the blood of some deleterious matters 
from the system, but by relieving other organs, especially 
the liver, of fulness and congestion. In time, however, 
the loss of blood being repeated, perhaps even daily, the 
debilitating effect far counterbalances any healthy ten- 
dency, rendering the person weak and anccmic, exciting 
many of the symptoms detailed under nervousness (p. 340) 
and aufemia (p. 46), and also rendering the person more 
liable to various diseases, especially ague and scurvy. On 
the other hand, the sudden cessation of bleeding from piles 
has been followed by apoplexy {vide p. 68) and liver con- 
gestion {vids p. 318). 

Both external and internal piles may appear at the 
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same time. At first they present during a short period, 
and then, becoming smaller, cease to give trouble probably 
for months. At length, if not properly treated, they be- 
come permanent, and if not always bleeding or inflamed, 
they are the source of continual discomfort. Both varieties 
are also liable to become inflamed and ulcerated. When 
piles become inflamed, there is much heat, pain and swell- 
ing, which last result may be seen in the case of external 
piles. There will also be an aggravation of all the 8ym« 
ptoms previously enumerated. 

The causes of piles are numerous. Constipation and 
the consequent straining at stool, sedentar}” pursuits, and 
too long sitting on soft scats have a tendency to excite 
them. Too much horse exercise or camel-riding, riding 
in a jolting vehicle, the immoderate use of strong 
purgatives, especially aloes, are all exciting causes. 
Warm, moist, and miasmatous climates, by inducing re- 
laxation generally, and of the veins in particular, are also 
causes. Congestion of the liver is a fertile source of piles, 
also the frequent occurrence of bowel complaints. The 
connection between piles and chronic dysentery is noticed 
at p. 194. Piles are often associated with, or cause, 
or ulcer of the anus {vide p. 272). Less frequently they 
are accompanied by pohjpus {vide p. 355). 

Treatment , — The treatment of piles must be divided 
into that proper during the painful or inflammatory stage 
and that necessary when the parts are quiescent. When 
external piles are inflamed, fomentations or poultices should 
be applied, and the bowels should be maintained open by 
castor-oil or by sulphate of soda (Recipe 2), which pro- 
duces watery stools. The patient should be kept at rest 
in bed, and, if feverish, citrate of magnesia (p. lo) should 
be administered. After the sore or inflammatory condition 
haa passed away the parts should be bathed frequently 
with cold water or cold alum water, while tolerably active 
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exercise must be taken, and the bowels prevented becoming 
eostiye by laxative medicines, or perhaps by brown bread. 
The utmost cleanliness is necessary, as dirt may cause the 
piles to ulcerate, from the irritation it excites. 

In the treatment of inflamed internal piles, or those not 
protruding outside the verge, the bowels should be at once 
thoroughly moved by castor-oil, after which, as poultices 
or fomentations cannot be applied to the part, injections 
of warm water may be used. The patient should be kept 
quiet in bed, and, if feverish, should take citrate of mag- 
nesia draughts (vide p. 15). When piles are inflamed, 
whether internal or external, the diet should consist 
chiefly of broth, toast, eggs, or milk, and no stimulants 
should be allowed. 

When internal piles protrude after stool, they should 
be sponged with cold water or with alum water (Recipe 
100) before being returned. When they do not return, 
the person should lie down for a time, when perhaps the 
protruded substance will be drawn back by the action 
of the bowels. If not, they must be returned by gentle 
pressure, otherwise they may become constricted and in- 
flamed by the pressure of the verge of the anus. Persons 
subject to internal piles should acquire the habit of visiting 
the closet at night instead of the morning, that the piles, if 
protruding, may be returned when the recumbent posture 
is about to be assumed, rather than previous to the active 
business of the day. Excessive Heeding may be stopped by 
injections of cold or iced alum water (Recipe 100). 

A host of medicines have been lauded as beneficial in 
piles; but the cure of piles consists more in hygienic 
measures, and in attention to diet, than in medicines* 
The patient should restrict himself to a carefully regulated 
and temperate diet, with plenty of vegetable food and 
little meat, abstaining from highly seasoned dishes, pastry, 
and spirits. He should also take care that his bowels are 
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kept open, for wliich Recipe 2 may be used. After each 
motion the parts should be well bathed with cold water. 
Regular exercise is desirable. Change of climate to Europe 
will often relieve piles when other means fail. But fre- 
quently a surgical operation is required. 

[Of local applications for external piles, the best is probably com- 
pound gall ointment (Uecij>e 25). Or a preparation from the American 
witch hazel, known ns * hazeline,’ may bo used, being a more cleanly 
application than ointment. The piles should be bathed with hazeline 
three or four limes a day, and a piece of linen or absorbent cotton dipped 
in it should lie kept applied during the intervals. The best applications 
for internal piles, when not inHamed, is injection of Tlccipe 100, cold, 
night and morning; or an ounce of hazelino with a similar quantity of 
water. When there is tendency to inactive or congested liver, Friedricha- 
hall or Ilunyadi Janf)8 mineral waters.] 

PJLVOUE, or Pestis. — As the disease prevails periodically on the shores 
of the Euphrates, and as communication with India is frequent and rapid, 
it is fortunate that plague has not yet been added to the list of ever- 
present Indian diseases ; w'hich, however, might occur at any time. In 
fact, an epidemic, w'hicli, if not true plague, was certainly very similar to 
plague, Um several times prevailed in various parts of Western India. 
The first symptoms are lassitude, shivering, vomiting, often of black 
material, and a heavy, stupid expression of countenance, with redness of 
the eyes. Then there Is high fever, and darting pains in the groins or 
armpits, where large boils quickly form. There is also often an eruption 
of mulberrj'-coloured spots or watery blisters ou the body. IVofuse per- 
spirations are regarded as favourable ; diarrbam, bl(>eding from the nose 
or bowels, and delirium are unfavourable sigus. The duration of bad 
cases is only two or three days, but less severe cases may be protracted 
two or three weeks. The disease may develop in a few hours after 
exposure to contagion. It may be communicated through the medium 
of the atmosphere, or by clothes or other articles which have been in 
contact with the sick. The conditions under which plague arises are a 
warm, moist, semi-tropical atmosphere; a low-lying alluvial soil, near 
the banks of rivers ; crowded or badly ventilated dw*elling8 ; putrescent 
emanations from decaying animal or vegetable matters ; insufficient or 
unwholesome food. When thus originating it may spread among other 
populations less influenced by the conditions named. The treatment 
consists in affording a pure atmosphere, in giving light but nourishing 
food, with stimulants, and in treatii^ the boils as indicated under that 
heading. 
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PLEUEIST. — Pleurisy is inflammation of the membrane 
covering the outside of the lungs and the inside of the 
chest, and separating one from the other. At the com- 
mencement of acute pleurisy there is generally shivering 
followed by fever, and by sense of weight, or ‘ stitches ’ 
in the chest. This in a few hours becomes acute stabbing 
pain, and is most felt in the side about the level of the 
nipple, shooting to the front of the chest, to the collar- 
bone, or to the armpit. There is short dry cough, the 
breathing is short and ‘ catching,’ being frequently attended 
by an expiratory groan, and the pain is increased by 
coughing, by taking a long breath, or by lying on the 
affected side. The pulse is frequent and hard, feeling 
under the linger like a tense vibrating string. The 
tongue is furred white, the urine scanty and high-coloured, 
and the skin hot, rising in temperature to 100® or 102®. 

Pleurisy may be caused by cold or by injuries, and 
often arises during the progress of fevers. If not checked, 
the result is the eff^usiou of a watery fluid in the membrane 
placed between the lungs and the inside of the chest, 
forming dropsy of the chest. In favourable cases the 
acute pain and fever subside about the fourth or fifth day; 
but if there be any fluid eflPused, the cough and difficulty 
of breathing may persist indefinitely. 

Pleurisy may be distinguisiied from inflammation of 
the siihstance of the lungs by, firsts the chameter of the 
pain, which is stabbing or lancinatuig in pleurisy, but dull 
and aching in inflammation ; secondly ^ by the cough, which 
is hard, dry, and short in pleurisy, and unattended with 
expectoration. In inflammation of the lungs the cough 
is more prolonged, and the expectoration is frothy and 
^ rusty,* or brown-coloured from admixture with blood. 
Mild cases of pleurisy may also be mistaken for the neu- 
ralgic pain in the side known as pleurodynia (vide p. B55), 
and vice versd. Pleurodynia is distinguished by its generally 



PLEUBIST 


353 


affecting tlie left side of females, and by there being no 
attendant fever. 

Treatment , — The patient should be kept in bed, warm 
and free from draughts. He should move and talk as 
little as possible, as motion accelerates the breathing and 
increases the pain. Tbe diet should consist of eggs, beef- 
tea, broth, jelly, and fish. As a rule leeches are desirable 
and they may be applied over the painful part, one for 
each year of the patient’s age, up to thirty in number. If 
they cannot be obtained, hot bruised poppy-head poultices 
should be applied over the painful part. As medicine, 3 
or 4 grains of Dover's powder every four hours. Restless- 
ness at night may be relieved by chloral. During con- 
valescence care against cold and chill is urgently necessary, 
and if there is any remaining cough, Recipe 57. 

[In younf? robust persons, if there is much feverishness, tartar emetic 
mixture (Uecipe 50). When pain is relieved or ceases, this medicine 
must be discontinutnl. If the mixture produces sicknes-!, the quantity 
given as a doi«e should be lessened. If the pain is very stiere^ and the 
patient a strong robust person, bleeding from the arm may be required, 
after which the pain is much relie\ed, and a long breath may be taken 
with more ease. Hut bleeding cannot be attempted except under medical 
advice. The jiain may also be combated by tbe injection of morphia, a 
procedure requiring the supervision of a medical man.] 

Pleurisy, Chronic. — Chronic pleurisy is generally 
a consequence of the acute form, but occasionally it com- 
mences as a sub-acute disease. lu either case feverishness 
at night, a permanently quickened pulse, emaciation, 
difficulty of breathing increased on eiertion, and inability 
to lie on the healthy side are the principal symptoms. 
These symptoms may be more or less severe according as 
the pleurisy is of greater or smaller extent. Such a con- 
dition is apt to alternate with symptoms of the more 
acute form, such as more severe pain, and fever of a /icc- 
tic nature {vide p. 269). Chronic pleurisy may exist for 
months or years, the person so affected sometimes feeling 
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little of the ailment, at others sufPering from repeated 
sub-acute attacks. But in such patients the breathing is 
generally difficult, particularly on exertion, and there is 
tendency to night fever and night sweats. The treatment 
consists in supporting the patient’s strength and in pro- 
moting the absorption of any effused fluid. The first indi- 
cation should be fulfilled by liberal diet and by tonics, as 
Eecipe 66 ; the second by the frequent application of some 
counter-irritant, which, in the absence of the remedy 
mentioned in the small type below, may be mustard 
poultices to the painful part. The chief means by which 
increase of the disease may be guarded against is care to 
avoid cold, for any slight cold is very liable to attack the 
chest as the weakest part, and to result in an accession of 
the more acute form of the malady. Intermittent fever 
or ague must also be guarded against by the q.se of quinine, 
for when fever occurs it is very liable to induce an increase 
of the pleuritic affection. 

[The best local application is iodine paint, wliicb should he applied 
to the side by means of a feather or brush every day, or less frequently 
after the first two or three days, so as to maintain an irritation of, but 
not to blister the skin {vide Appendix^ No. 111). Iodide of potassium 
(Recipe 21) should also be administered internally. These measures, 
particularly the iodine paint, should be had recourse to immediately on 
every fresh attack.] 

The ultimate results of either acute or chronic pleurisy 
may be accumulation of water in the cavity of the pleura, 
or membrane between the lungs and walls of the chest, 
which condition is called Hydrothorax, or accumulation of 
pus in the same position, called Empyema, These con- 
ditions may be suspected when, after pleurisy, night fever 
and pain remain, when the person grows emaciated, 
and when one side of the chest appears more prominent 
than the other. Such conditions require careful treat- 
ment by an experienced surgeon, and are often fatal. 
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pmraoDYNiA means nervous pain generally occur- 
ring in the left side, and especially to debilitated females 
suffering from chlorosis {vide p. 50), or flatulent dyspepsia 
(p. 204), amenorrhoea (p. 468), whites (p. 462), neuralgia 
(p. 341), or nervousness (p. 340). For distinction from 
pleurisy vide p. 352. Pain in either side may also be due 
to rheumatism of the muscles, when the pain is more 
diffused and movement is painful. A severe pain on 
either side may also be the precursor of shingles {vide p. 
396). In either case a mustard leaf or poultice is a good 
local application. But medicines should be given with 
the view of remedying the condition with which the pain 
appears to be associated. 

POLYPUS. — A polypus is a pear-shaped tumour, grow- 
ing from a pedicle or stem. The most usual positions are 
the ear, the nose, the lower gut, the female privates, and 
less frequently the throat. Polypi may be soft, gelatinous, 
and light in colour, or comparatively hard, fleshy, and 
red. Polypus of the ear is noticed at p. 215. Polypus of 
the nose causes a feeling of stuffing in one or both nostrils, 
sneezing, and discharge, and snoring during sleep when the 
mouth is kept wide open. Taste and smell are impaired, 
and the speech becomes thick and nasal, all the symptoms 
being aggravated by damp weather. When one nostril 
only is affected, on stopping it by pressure with the finger, 
the person breathes well through the other. As the poly- 
pus grows it may present as a more or less reddened tumour 
at the entrance of the nostril ; or it may hang through 
the posterior nostrils into the throat, causing constant 
hawking and spitting. Sometimes the patient feels the 
tumour flapping to and fro with the breathing, or it may 
be heard moving. It may cause bleeding from the nose 
(vide p. 510). Polypus of the rectum, or lower gut, causes 
the sensation of the presence of a foreign body in the part, 
or a feeling of weight and irritation which may be mis- 
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taken for piles. There is also frequently acute pain on 
going to stool very similar to that caused by fissure (vide 
p. 272). As the polypus grows it may present at the 
orifice, and, sometimes partially passing during stool, 
gets nipped, giving rise to much suffering. Polypus of 
the rectum is sometimes associated with piles, but the 
latter are much more common, and bleed much more than 
a polypus. When polypus of this part occurs, as it some- 
times does, to children, it is generally of the red variety, 
and, presenting at the orifice like a red strawberry, may 
be mistaken for j)rotrus{on of the hoivel {vide p. 84). But 
polypus is not common, and usually bleeds in children, 
while protrusion of the bowel is common, and does not 
usually bleed. Vohjims of the female private parts gives 
rise to feelings of local weight and irritation, and the 
sensation of a foreign body. But polypus is comparatively 
rare, and such symptoms are mostly due to displacements 
of the womb, for which maladj' polypus may bo mistaken 
(vide p. 476). As it grows it may present at the orifice, 
and may still be mistaken for a w omb affection, so that 
persistent synij^toms of the kind demand professional ad- 
vice. The only cure for any kind of polypus is remova* 
by surgical operation. 

PEEGNAWCY, DISEASES 0F.~ The most usual com- 
plaints during this period are as below. 

1. Indigestion during Pregnancy is generally marked 
by constipation, by heartburn, and by flatulence. The 
urine is also altered, often forming a filmy deposit on 
the surface when allowed to stand. The countenance oc- 
casionally becomes sallow, and there are sometimes 
eruptions on the face. The treatment consists in main- 
taining the bowels moderately loose by castor-oil, by senna, 
or by Recipes 1 and 2 ; in the use of remedies mentioned 
under Flatulence (vide p. 273), and in attention to diet, 
which should be nourishing but easily digestible, 
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2. Fainting Feelings and Palpitation are more 
common about the period of quickening, or between the 
end of the twelfth and the sixteenth week of pregnancy. 
Fainting feelings, or palpitations, often accompany the 
first movements of the child, and will be the more per- 
sistent and severe if indigestion prevails, or if the person 
exposes herself to the ordinary causes of fainting, as hot 
rooms, fatigue, or excitement. Often the least thing 
affects the patient, and there is frequently a dread felt of 
something unpleasant happening. A stimulant, as sal 
volatile or wine, and the recumbent posture are the im- 
mediate treatment required. All tight articles of dress 
should be discarded. But unless care is taken to avoid 
excitement this nervous condition is liable to result in 
abortion, or premature labour. 

3. Alterations in Disposition and Temper show in 
various ways. The pleasant- tempered woman may become 
irritable, and vice versa. There is often capricious appetite 
and ‘ longing * for improper or unobtainable articles of 
diet. Longings, if practicable, may be generally complied 
with. 

4. Morning Sickness. — This generally sets in about 
the sixth week, ceasing after the third month. But it 
may commence earlier, and it may continue to the termi- 
nation of the pregnancy. Most women suffer more or less 
from nausea and vomiting, especially in the morning, but 
with some women it continues more or less during the 
entire day, and may be extraordinarily violent. A minor 
degree of nausea during child-bearing is popularly sup- 
posed to be a good sign, and if only present to a slight 
degree in the morning, treatment is not required. In 
other cases great attention must be paid to diet, one 
article after another being abstained from, in order 
to discover any offending material. For it sometimes 
happens that substances taken by women with perfect im- 
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punitj at other times cannot be eaten during pregnancy. 
Kich^ indigestible food, as pastry, made dishes, and salt 
meat, should be avoided. The bowels must be kept open 
by castor-oiL Quinine with an aperient if the bowels are 
confined, as Recipe CG, with the addition of six drachms 
of sulphate of soda, may be tried. A little tea and toast 
should be taken in the morning, before the erect posture 
is assumed. If acidity of the stomach is present, the 
medicines mentioned under such head should be employed. 
Some women find it a good plan to drink a glass of warm 
water, and so encourage the sickness for a few minutes, 
which then passes off, leaving them free for the day. 
When vomiting or nausea is very distressing, continuing all 
day, nourishment in the shape of good soup and brandy 
should be administered at intervals of half an hour, 
but not more than two or three spoonfuls at once. 
Champagne and soda-water sometimes afford relief. Sal 
volatile in a little water may be tried. Ipecacuanha wine 
given in one-drop doses, in a teaspoonful of water, every 
hour, has sometimes a very good effect. Sucking ice is 
also often useful, and a mustard poultice to the pit of 
the stomach should not be neglected. The wet com- 
press may also be tried. This is made by placing several 
folds of wet linen over the stomach, covering with oiled 
silk, and then applying a bandage from eight to ten 
inches wide. This should be drawn moderately tight, 
and worn for two or three hours every morning. When 
vomiting is very uncontrollable, an injection of forty 
grains of chloral in six ounces of lukewarm water may be 
given. 

[Other remedi(i8 are efienescing draughts of citrate of magnesia (wVfe 
p. 15) with two or three drops of chloroform ; magnesia in peppermint 
water, as Hecipe 61 ; also Recipes 6, 16, 22, 36, and 37, any of which 
sometimes suit one person hut not another, nor even the same person at 
different times. The inhalation of the steam from hot water in which a 
little laudanum has been mixed in the proportion of 1 ounce of the latter 
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5. Toothache or Salivation. — The pain is some- 
times confined to a decayed tooth ; occasionally it attacks 
a sound one. The first, if far gone, may be extracted, 
although this is not always advisable, as the shock has 
been in nervous women followed by miscarriage; but a 
sotind tooth should never be taken out. Local applica- 
tions may be used, as mentioned under Toothache, p. 448. 
But more benefit will be derived from attention to the 
general health as regards the state of the bowels, of the 
digestion, and of manner of life in matters of regimen 
and early hours. Washing the mouth with a tea-spoonful 
of salt in a tumbler of water is beneficial. 

Salivation, or the profuse secretion of saliva, is less 
common than toothache, but sometimes occurs either in 
connection with the latter ailment or alone. Astringent 
gargles may be used {Recij)e 100), or a piece of alum may 
be sucked occasionally. Attention must be x^aid to the 
general health, and constipation must be avoided. 

C. Swelling of the Legs. — Occurs during the latter 
months of pregnancy. This condition, and raricoae or 
enlarged veins, with which it is often associated, are due 
to the pressure exercised by the distended womb on the 
blood-vessels passing from the body to the lower ex- 
tremities. When the legs are swcdled, they ^pit,’ or 
show an indentation when pressed with the fingers. The 
swelling is much less in the mornings, sometimes totally 
disappearing after lying down, but soon returning on the 
erect posture being roassumed. No kind of medicine is 
of avail ; as, until the pressure is removed by the birth of 
the child, the results must continue. But the condition 
may be lessened by frequently lying down, by koex>ing the 
legs up on a stool when sitting, and by api>lying bandages, 
or wearing an elastic stocking. 

Note , — If swelling of the face or of other parts of the 
body takes place, especially if there is albumen in the 
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urine {vide p. 101), medical advice should be obtained, as 
it may be the commencement of some serious disease. In 
the absence of medical assistance the person should be 
treated as for dropsy from exposure (vide p. 187). 

7. Cramps op the Legs. — (Vide p. 409.) 

8. Varicose Veins. — (Vide p. 456.) 

9. Irritation op the Breasts. — About two months 
after conception there is an uneasy sensation of fulness, 
with throbbing and tingling pain, or perhaps pain helow 
the breast on the left side. The breasts incr€^a8e in size, 
feel knotted, and there is a dark circle round the nipple. 
There is sometimes a milky or watery secretion from the 
nipple. These symptoms ina^' cause annoyance, but they 
may be relieved by keeping the bowels open and by 
bathing the breasts with warm water. 

During the latter month of pregnancy, and especially 
before the first confinement, the nipples should be bathed 
twice daily, w’ith equal parts of brandy and water, or with 
alum water, or with infusion of green tea, and the}' 
should be pulled out and elongated with the fingers. Any 
flannel covering worn over the nipples should be dis- 
pensed w'ith. It is also a good plan to expose the nipples 
to the air for two or three hours daily, which has a 
similar effect. These measures prevent * cracking ’ during 
suckling, and render the nipple harder and longer, and 
therefore more easily accessible to the child’s mouth. The 
pain heloxr the breast, mentioned above, often depends on 
constipation, and may be relieved by aperients. When 
the breasts are tender, heavy, and enlarged, much benefit 
is experienced by supporting them by a pad of wadding 
attached to the stays, or by a handkerchief passing under 
the breast and tied over the opposite shoulder. 

10. Piles. — Piles are very common during pregnancy ; 
they are caused by the pressure of the distended womb, 
and medicines do not much benefit. After confinement 
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they generally disappear. Avoiding standing about, and 
lying down frequently, washing the parts with cold water 
and applying gall ointment (Recipe 95), or hazeline, is 
the proper treatment {vide p. 349). 

11. Irritation of the Bladder and Private Parts. 
Depend on the pressure exerted by the distended womb. 
Irritation of the bladder manifests itself by ‘scalding,’ by 
frequent desire to make water, or by inability to retain 
the water, w^hich frequently passes even against the will 
of the patient. Some relief may be obtained by drinking 
freely of barley-water, linseed tea, or lime-water and milk, 
by relieving constipated bowels, by aperients, and by 
maintaining the recumbent posture for several hours 
during the day, lying on either side instead of the back. 
But often nothing will relieve this condition, until the 
'womb rises sufficiently high, so that the pressure from its 
bulk on the bladder is removed. 

Occasionally not only irritation of the bladder, but 
even retention of urine, or hiahility to make ivater, is caused 
by women in the early months of pregnancy neglecting to 
pass water until the bladder becomes much distended, so 
that its muscle loses the power of contracting to expel the 
contents. Females travelling by rail, or in other positions 
where they are unable to obey the calls of nature, are 
exposed to this accident. When retention of urine oc- 
curs, the person should as soon as possible take a warm 
bath. If this does not produce th^i desired effect, she 
should go to bed, take 10 grains of Dover’s powder, and 
be covered with blankets to produce perspiration, and so 
relieve the bladder until urine passes naturalh’, or a 
doctor can give relief by passing a catheter. Drinking 
meanwhile should be abstained from, and no medicines, 
as spirits of nitre or gin, calculated to increase the 
secretion of urine should be taken, for by such means the 
distension of the bladder would be increased, while its 
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power of expulsion would be decreased. The bladder, 
when paralysed in this way, does not recover its tone im- 
mediately, and therefore may require to be again relieved 
by the warm bath or the instrument. When cases of this 
kind are neglected, and the bladder is distended to its 
greatest limit, the water may begin to flow off by drops 
wiihoxd the will or even hiowledge of the 'patient. Nurses 
are often deceived by this appearance, and fancy that the 
water having commenced to come will soon flow naturally. 
But the reverse is the fact, and when this occurs the case 
demands constant medical aid. 

For irritation of the private parts, viile p. 365. 

12. Jauxdice. — Usually occurs about the fifth month, 
and i^robabl^' passes away before the end of pregnancy, as 
the pressure causing it is removed by the alteration in 
the position of the womb. An occasional dose of castor- 
oil is desirable. 

13. Miscakriagk. — Miscarriage occurs some time 
before the sixth month of pregnancy. If the child is 
born after that time it is called premature delivery. The 
most usual period of miscarriage is about the third 
month, and it is more likely to happen about the time 
corresponding with what would have been the natural 
monthly period had not pregnancy occurred. AVhen it has 
once occurred it is very likely to happen again. The 
causes are various, often depending on debility, and often 
brought on by imprudence in horse exercise, dancing, 
or from excitement, from passion or fright. It also fre- 
quently results from blows, falls, or concussions, such as 
missing a step coming downstairs, bumps in a carriage, 
jolting in a palankeen, &c. In other instances it is due 
to local weakness or disease of the womb. Attacks of 
dysentery often lead to miscarriage. There is in some 
women an inherent weakness of constitution, which pre- 
vents pregnancy passing on to the full time. Attacks of 
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malarious fever add to this weakness, rendering miscar- 
riage in such persons an ordinary sequence of conception. 

Symptoms , — When threatened with a miscarriage the 
patient experiences a sense of uneasiness, languor, and 
weariness, with aching pain in the back, loins, and hips, 
and a slightly bloody discharge. After these symptoms 
have lasted a variable time, there are pains very like those 
of labour, often vomiting, and sometimes profuse bleeding, 
the blood passed being of a vivid red colour. This may 
continue for several days, the i)ain and bleeding recurring 
at intervals ; or the miscarriage may commence suddenly, 
and the whole be over in a few hours. The ovum orfadus 
is expelled in the shape of a reddish-white ball, the size of 
a pigeon’s egg at three months, and larger in proportion 
afterwards. After the ovtim or fad us has passed away 
the pain and bleeding cease. The danger and after-injury 
are in proportion to the amount of i)ain and of attending 
bleeding. 

Treatment , — If the bleeding is slight and the pain 
trifling, the abortion may sometimes be prevented by 
perfect quiet and rest on a hard bed in a cool room, aided 
by a dose of 30 drops of chlorodyne in 1 ounce of water, 
follovred by alum mixture (Recipe 42). But if increased 
pain and bleeding occur, the miscarriage will certainly 
take place, when the danger to bo guarded against is 
profuse loss of blood. The alum mixture should be 
continued, the patient should not be allowed to move 
from the bed, and cloths saturated with cold water should 
be applied to the external outlet. As before mentioned, 
the bleeding ceases directly the abortion passes, but it is 
sometimes necessary to remove the mass with the fingers. 
The after-treatment requires as much care as after con- 
fiinement. The patient should rest in bed seven or eight 
days and then return gradually to her employments, 
while the diet should be simple, and the bowels be main- 
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tained moderately open. Getting about too soon after a 
miscarriage is not unfrequently the origin of some malady 
of the womb, from which the woman may long suffer. 

[A better medicine than the alum mixture mentioned above is Recipe 
43, which, if possible, should be procured and used.] 

PRIVATE PARTS, FEMALE. DISCHARGE OF THE.-^ 

This may arise from gonorrluva {vide, p. 281) or from whites 
{vide p. 462). Discharge may also occur in children, as a 
result of the irritation caused by worms, especially by 
thread-worms {vide p. 487), or from cojist ipation (ride p. 
138) ; particularh*^ when little balls of hard faecal matter 
are allowed to collect in the lower gut. Discharges oc- 
curring to female children may arouse suspicion of unfair 
usage ; but they are commonly due to the causes in- 
dicated. The treatment consists in finding out and in 
removing such causes ; in cleanliness ; and, as the malady 
mostly occurs to weakly children, in giving good nourish- 
ing diet, and, after removal of the causes, tonic medicine 
(Recipe 66). 

PRIVATE PARTS, MALE, DISCHARGE FROM THE.— 

Generally occurs from gonorrhoea or <jleet {vide p. 281). But 
a glairy, clear, ropy discharge may present when there 
has been neither gonorrhoea nor gleet, when it will pro- 
bably be due to irritation of the parts, consequent on Files 
{vide p. 347), or on Worms {vide p. 487), or on Varicocele 
{vide p. 454), or on Constipation {vide p. 137). 

Another malady of the kind is known technically as 
spermatorrhfca, and consists of nocturnal discharges of a 
milky appearance. Occasional discharges of this descrip- 
tion are of no consequence. In severe cases similar dis- 
charges may occur during the day. Often this depends 
on certain bad habits, and the result will cease when such 
practices are discontinued. Such discharges are often 
associated with dyspeptic symptoms, and the patient is 
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frequently out of health, his system below par, and 
influenced by some disappointment or mental anxiety. 
The recurrence of the sj’mptoms tends to exaggerate the 
depressed condition, the mind of the patient dwells need- 
lessly upon it, and he erroneously supposes the malady to 
be of great importance. This, however, is not the fact. 
If there are piles, or varicocele, or constipation, these 
maladies must be treated, and not the effect they cause. 
If there are dyspeptic symptoms, treatment must be 
directed towards them (vide p. 107). If the spirits are 
depressed, change of employment, or relief from mental 
occupation, and change of locality are indicated. In the 
meantime the bowels should be kept open, and the closet 
should be visited in the evening, so that the lower bowel 
may be emptied before the person retires to rest. Late 
suppers should be avoided, and no spirits should be taken. 
The patient should sleep on a hard bed, and be lightly 
covered, and he should not lie on his back. To prevent 
this, some solid substance fastened with a handkerchief 
on the back, a little below the loins, is a good contrivance. 
As medicine, if there are no prominent dyspeptic sym- 
ptoms requiring treatment, and if the bowels are suffi- 
ciently open, quinine and iron (Recipe 70), with double 
doses of bromide of potassium (Recipe 19) at night. 

The IbUowinjy pill is very ht'neficial. I^hosphonis ftne-jiftiith of a 
fTrain, extract of nux vomica one-fourth of a grain, precipitated carbonate 
of iron 1 grain. Doee— one, thrice daily. 

PRIVATE PARTS, IRRITATION AND ITCHING OF THE. 

— Irritation of the private parts often takes the shape of 
intense itching or smarting, which prevents sleep, and so 
destroys the health. It may depend on thread-worms 
(vide p. 486), or lice (p. 613), or irritable bladder (p. 73), 
or whites (p. 462), or eczema (p. 396), or gout (p. 282), or 
diabetes (p. 164) ; or it may be sympathetic with cancer 
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of the womb (p. Ill), and it often occurs during pregnancy 
(p, 362). The itching may or may not be associated with 
an eruption of minute watery vesicles. The treatment must 
depend on the cause. As a local application for intense 
itching, bathing with cold or iced water is the best remedy. 
If the itching is accompanied by the eruption of vesicles 
mentioned above, alum water should be used. Sometimes 
much relief may be obtained by bathing with cold poppy- 
water (vide Appendix, No. 81). 

A good lotion is made as follows: borax, a tea-spoonful ; hot w'ater, 
a pint ; peppermint oil, 5 drops ; to bo used frequently with a sponge. 
Shake well before using. 

PEIVATE PAETS, FEMALE, OCCLUSION OF THE.— 

This consists in the apparent formation of a skin at the 
orifice, uniting the two sides, which seem thus grown 
together. It depends on the collection of the natural 
discharge near the orifice, and although of some strength 
and thickness, it is not a new growth. The urine of 
children thus affected often squirts in a backward or for- 
ward direction, which may first attract attention. It 
chiefly occurs to children who are not kept properly clean. 
The remedy consists in breaking the obstruction down 
with a probe or a quill, in applying a little salad oil to the 
parts, and in perfect cleanliness. 

PKOSTATE GLAND, ENLABGEMENT OF THE.— The 
prostate gland surrounds the urethra, or urinary passage 
at the neck of the bladder, and is liable to several dis- 
eases. The most important disease of the gland is alow 
enlargement. This is most common after middle age, and 
is chai*acteriged by frequent calls to make water, especially 
during the night, increasing slowness and difficulty in 
making water, and straining. But straining does not 
much increase the flow of urine, which falls directly for- 
ward and is not ejected in a stream. There is a sense of 
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weight in the fork so that the patient often imagines he 
has piles. The enlarged gland mechanically prevents the 
bladder being perfectly emptied, and the urine remaining 
decomposes and becomes ammoniacal, setting up chronic 
inflammation of the bladder {vide p. 71). Then the 
urine is loaded with sticky, tenacious mucus, or purulent 
matter, which adheres to the bottom of the utensil, and is 
frequently tinged with blood. There may also be fits of 
complete retention of urine {vide p. 420). Bleeding, 
sometimes copious and sudden, may also occur. The early 
symptoms of enlargement of the prostate arc sometimes 
very like those arising from other causes, as stone in the 
bladder (p. 73) and stricture (p .419), so that jjhysical ex- 
amination is usually necessary to decide the point. 

Treatment , — This disease is seldom cured, although 
much may be done to retard its progress. The patient 
must avoid irregular diet, fatigue, and exposure to cold. 
The bowels should be kept open, so that there may be no 
straining at stool. Enemas of Avann water will prove 
beneficial for the relief of occasional fits of spasmodic pain. 

The urine should he frequently tested with litmus jiaper (e/r/e p. 288). 
If the urine is acid, llecipes (15 and 57 may he tried in succession. If 
the urine is ropy and thick oa w’ell as acid, llecipes 27, ' 2 ^. If the urine 
is neutral, known by no chancre in the ctdour of the paper, Recipe 5], 
If it is alkaline, and especially if also thick and ropy, Recipes 35, 34 ; 
the former being advisable if the liver is not acting. The passage of a 
peculiarly shaped catheter may he also necessary, so that the malady is 
one requiring the daily attention of a surgeon. 

BHEUHATISM, ACUTE. — Acute rheumatism, often 
termed rheumatic fever y is more common in young than in 
old persons ; it commences usually after exposure to damp 
cold, with fever, a full quick pulse, hot skin, coated tongue, 
and scanty urine which deposits a dusky reddish sediment. 
The pain generally comes on in one of the larger joints, 
which is highly inflamed^ red, and swollen, so that it 
cannot be moved, and the slightest touch is shrunk from. 
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The inflammation may attack several or all the joints, 
but more commonly two or three are affected one day, 
and then others are suddenly attacked, the first joint im- 
plicated growing, almost as suddenly, comparatively well. 
There are also frequent sour perspirations, which do not 
afford relief. These perspirations are often accompanied 
by an eruption of small vesicles known as sudamina (^vide 
p. 399), which is caused by the heat and moisture, and 
is of no consequence. The duration of the disease may 
be a fortnight to three weeks, when complete recovery 
may occur, or stiffness and pain in the joints may remain. 
If the temperature of the body rises to 105° Fahr. it is an 
alarming symptom indicating heart affect ion, as described 
below. 

A frequent accompaniment of acute rheumatism is 
affection of the heart, the disease extending inwards and 
attacking that organ. Sometimes the symptoms are very 
faintly pronounced, but there will be more or less sharp 
cutting pain in the left side, increased by taking a long 
breath, a feeling of distress or tightness of the chest, 
short hacking cough, and more or less difficulty of breath- 
ing. There may also be occasional palpitations and 
irregularity of the heart’s action, manifested by the pulse 
being irregular, feeling ttmatl under the linger, and 
affording a peculiar jar or thrill to the touch. During an 
attack of rheumatic fever such symptoms should be 
daily watched for, as they denote a serious aggravation of 
the illness, from inflammation of the membranes covering 
or lining the heart. Of the latter membrane are formed 
the delicate valves guarding the portals of the four 
chambers of the heart. When these valves become in- 
flated there is tendency to deposit of material from the 
blood upon them, or they may be contracted, or their 
action otherwise interfered with. Then there is an im- 
pediment to the easy passage of the blood, which even years 
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afterv^^ards may evidence itself by alteration in tbe sounds 
of tbe heart, and by the result — dropsy — from which 
death sooner or later occurs. Acute rheumatism, from its 
tendency to affect the heart, must always be regarded as 
serious. 

Treatment , — In ordinary cases clothe tlie patient in 
flannel, keep him at rest during the whole period of the 
disease, and apply a hot alkaline lotion to the affected 
joints. The lotion should be composed of half a X)Ound of 
common carbonate of soda dissolved in one quart of hot 
water, or, if obtainable, of poppy- head water {Appendix, No. 
81), with which cloths should be well saturated, wrapped 
round the parts, and the whole covered with oiled silk, or 
other waterproof material. If the pain from movement 
is not too great, a hot bath at 98° Fahr. should be given 
daily, a couple of pounds of common carbonate of soda 
having been previously dissolved in the water. If the 
bowels are nob moved naturally, they should be acted 
upon occasionally by Recipes 1 and 2, and citrate of mag- 
nesia draughts {vide p. 15) should be taken three times 
daily. Dover’s i>owder in 10- or 15-grain doses may also 
be given at night when sleeplessness from pain is com- 
plained of. When the symptoms indicate extension to 
the heart, mustard leaves or poultices should be applied 
over the seat of x)ain, the patient should be forbidden to 
talk much, the Dover’s i>owder should be continued at 
night, and Recipe 50 should be giver very frequently, or 
every three hours. Low diet, no meat, and abstinence 
from stimulating liquors are necessary. 

[If procurable, give the following: salicylate of soda, 3 drachms ; 
distilled water, 12 ounces. Dose — two table-spoonfuls every throe hours. 
Or if the case is very severe, with much pain and swelling of the joints, 
salicylic acid and morplaa, Recipe 29. Either of these medicines often 
does much good ; but if so the relief is experienced within two days, in 
which case it should be given less frequently. But salicylate of soda, 
or salicylic acid, in exceptional cases, or given in larger doses, may 
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produce nausea, noises in the ears, deafneea, delirium, or albumen in the 
urine {vide p. 101). When using these medicines the urine should be 
examined twice dailj', and if any albumen presents, or if symptoms as 
above occur, the medicine should be stopped. If no relief is obtained 
the colchicum and alkaline mixture (I?ecipe C2) should bo used. If the 
heart becomes affected a blister should be applied if obtainable, instead 
of mustard.] 

EHEITMATISM, CHRONIC.— Is most frequent in elderly- 
persons, especially in those classes exposed to vicissitudes 
of weather, and who are ill-fed. Chronic rheumatism 
may attack the joints, when it is termed Khenmatoid 
Arthritic, Or it may attack the muscles, when it is termed 
Muscular liheiimatism. There is pain in the larger joints, 
accompanied sometimes with swelling, but the smaller 
joints, as the knuckles of the fingers, do not alwa 3 's 
escape. It is to this form of the malady that the term 
Jlheumatic Gout is often applied. In old cases of joint 
affection, cracking or grating sounds ma}- he hoard when 
the limbs are moved. With chronic rheumatism there is 
generally neither fever nor perspiration. Sometimes the 
pain is relieved by warmth, in other cases warmth in- 
creases it. The first thing to attend to is the removal of 
the causes by which the malady is kept up. Rooms with 
damp floors and walls, insufiicient clothing, especially 
want of flannel, and absence of nourishing diet, are among 
the most prominent. As medical treatment, warm 
clothing, generous living, Dover’s powder occasionally at 
night, and rubbing the parts with grass oil may bo re- 
commended. 

Lumbago (vide p. 324) is a form of muscular rheumat- 
ism ; Sciatica (vide p, 378) is frequently combined with 
muscular rheumatism. Stiff Neck, which is also muscular 
rheumatism, may often be much relieved by spreading a 
layer of cotton-wool over the part, and then ironing it 
with a hot flat iron. 

[A« internal remedies, Hecipes 80 and 52 may bo procured and tried 
in succession. As exterual application, Itecipe 80.] 
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RICKETS. — ^This disease is an imperfect development 
of the bones, which, being deficient in earthy salts, become 
soft and yielding. It is a disease of early infancy, and 
sometimes exists at birth, although often not recognised 
till the child begins to walk. Rickets is most likely to 
occur from six months old till all the teeth (which are 
always backward) have appeared, but it may present up 
to seven years old. It usually occurs to scrofulous or to 
delicate children, particularly if they have suffered much 
from bad nutrition consequent on repeated or long-con- 
tinued disorder of the stomach {vide p. 417) ; or if they 
have been fed too exclusive!}’ on farinaceous foods {vide 
Chapter V. , On the Feeding of Children j or Index), Un- 
hj’gienic conditions, as damp residences, want of ventila- 
tion, and unsuitable clothing, add much to the liability to 
the disease. The first symptoms are common to several 
diseases of children, viz. frctfulness, irritability, capricious 
appetite, disordered bowels, with lead-coloured stools, thick 
urine, and emaciation. Probably the first thing which 
attracts the attention of the mother or nurse, beyond the 
fact that the child is peevish, and that its food does not 
appear to do it good, will be sweating of the head at 
night. There is also slight fever, followed by swelling of 
the bowels, which often feel knotted ; the condition, in 
fact, described as atrojihy {vide p. 0(5) being established. 
Then there is profuse perspiration at night of the whole 
body, with a tendency to kick the clothing off. The joints, 
especially the knees, ankles, and wrists, now grow tender, 
and become swollen, thickened, and knotted in appear- 
ance ; or as if surrounded by a ring of bone. To this the 
term ‘ double-jointed ’ has been applied. The legs may 
bend outwards or inwards, with the results, perhaps, of 
permanent ‘ bow leg ’ or ‘ knock-knee.’ The child cannot 
stand, is unable to turn itself in bed, and dreads to be 
touched. There may also be a thinning of the bones ot 
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the head, especially at the back ; and the fontanelleSy or 
spaces between the bones at the top, do not close, giving 
the head a large appearance. Sometimes the head is 
incessantly rolled from side to side, often making a bald 
place on the back of the head. Sometimes the spine or 
bones of the chest become affected, and there may be per- 
manent deformity of the spine, or the condition known as 
‘chicken breast.’ Before this occurs, if the fingers are 
passed carefully down the front of the chest, two rows of 
little bony knobs may be felt. A child with rickets always 
looks prematurely old and careworn, and there is an un- 
natural brilliancy of the eyes. The disease may last 
months, and may terminate from exhaustion, from diar- 
rhoea, or from some affection of the chest supervening, or 
less frequently from convulsions. The first signs of re- 
covery are the child being able to move better, decrease of 
emaciation, and natural stools. 

Treatment — Recipe GG may be used. Also lime-water 
(Recipe 25) and milk in equal parts. Animal broths should 
also be given freely, but vegetable food more sparingly. 
A little port wine may be usually taken with advantage. 
Plenty of fresh air, ventilation of sleeping-rooms, freedom 
from damp, and warm clothing are imperative. Sea- or 
salt-water baths, or, if movement is painful, salt-water 
sponging, are beneficial. The child should sleep on a good 
even mattress, and should sit up as little as possible. He 
should also be kept from walking till the bones are able 
to bear the weight. If the spine is affected he should lie 
mostly on the back. 

Cod-liver oil, and citrate of iron and quinine (Uecijvs 70) are required, 
or iodide of iron (Recipe 74) if the bowels are enlarged. 

SAIilYATIOK. — ‘This term signifies an increased and 
unnatural flow of saliva. The salivation occurring to 
pregnant women is referred to at p. 350. But salivation 
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may occur from inflammatioii of tlie gums and mouth, as 
the result of cold, of debility, of indigestion, of teething, 
and of taking mercury and some other substances. In 
such cases there are swelling of the cheeks, tongue, and 
gums, enlargement of the glands under the jaw, stiffness 
of the latter, shooting pains in the face, foetor of the 
breath, and a profuse discharge of saliva. When salivation 
has been caused by mercury ^ the footer is more marked and 
peculiar, and there is a more or less distinct red line on 
the gums near the teeth. As the swelling becomes 
greater the tongue and cheeks are indented by the teeth, 
and ulcers form. The usual duration of mercurial sali- 
vation is from ten days to a fortnight ; in some cases the 
inflammation may be more i>rolonged, and the resulting 
ulcers slower in healing. The treatment should consist 
in the use of astringent gargles, of which alum is one of 
the best (Recipe 100), or port wine and water in equal 
parts may be used, sometimes one, sometimes the other 
appearing to suit best. The patient’s strength must be 
supported by fluid but nourishing and easily digestible 
diet. Afterwards, or when salivation has occurred from 
debility from the first, tonics, as quinine and iron (Recipe 
73), M’ill be advisable, while remaining ulcers should be 
daily touched with a concentrated solution of alum (3 
drachms of powdered alum in 1 ounce of water), or with 
vinegar applied by means of a feather or camel-hair 
brush. 

[Recipes 102 and 103 should bo procured and used if the alum gargle 
is not satisfactory.] 

SCAELET FEVER or SCARLATINA.— The latter word 
signifies the same as scarlet fever. It is not a diminutive, 
and is not properly employed to denote milder cases. 
Scarlet fever is not so common in India as in England, 
but becoming more so, consequent on successive impor- 
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tations from Europe. Scarlet fever is a contagious 
eruptive fever, generally occurring early in life. It sel- 
dom happens twice to the same person. The cause of 
scarlet fever is the conveyance in some way or another of 
the germs of the disease from the sick to the healthy. 
The active poison is believed to be an organism or microbe 
which has been found in the blood of the patient, in the 
scurf or peels of skin cast off, and in the breath. It has 
also been found that cows affected with small vesicles on 
a red and swollen teat, and with shedding of the hair in 
patches, develop a similar microbe, which, impregnating 
the milk, is believed to give rise to scarlet fever in those 
drinking it. The disease has also been supposed to be 
conveyed through the medium of books from circulating 
libraries, and it may be carried in any article of clothing. 
The germs may also adhere to the walls and furniture of 
rooms, giving rise to the malady in fresh occupants after 
a lengthened period, even of months. In the earlier 
stages especially the exhalations from the mouth and 
throat may convey the disease, if such exhalations are in- 
cautiously inhaled by a healthy individual ; but in the 
latter stages the scurf or flakes of skin cast off are more 
likely to convey the malady if inhaled or swallowed by 
another person. The time at which the disease ordinarily 
appears after exposure to infection is from seven to ten 
days, although there are many instances w'hen it showed 
itself much quicker, within twenty-four hours, and when 
it developed later, up to fourteen days. The time at 
which a patient ceases to be capable of conveying infection 
is not less than ten weeks after the appearance of sore- 
throat and rash. Complete freedom from scurf and scales 
is not, as often assumed, sufficient evidence of a patient 
being free from infectious material. After five weeks the 
danger is very much lessened ; but complete safety cannot 
be assumed in less than ten weeks. 
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Symptoms , — ^The symptoms of an ordinary case of scar- 
let fever are as follows. For twenty-four hours there are 
chills or shivering, followed by fever, sore-throat, nausea, 
pains about the limbs and body, and often vomiting and 
diarrhoea, the urine being scanty and high-coloured. 
Sore-throat is the main characteristic of scarlet fever, as 
cough is of measles. The throat is vivid red, the redness 
being equally diffused over the tonsils and back of the 
throat, which distinguishes it from ordinary inflammation 
of the tonsils {vide p. 41 1), which usually affects one side. 
In young children convulsions, or premonitory symptoms 
of convulsions (p. 144), occasionally occur. The rise of 
temperature is very marked, often, as tested by the 
clinical thermometer (p. 34), rising to 105° on the first 
day, while the pulse may be 120 or much quicker in 
children (vide p. 81). On the second day the rash 
appears, spreading from the face and neck, over the 
breast, trunk, and limbs. But the rash is not (as in 
small-pox) attended with any diminution of the fever. 
First there arc a multitude of minute red j)oints. Then 
these run together, or others appear, until the whole 
surface of the skin is uniformly scarlet, without (as in 
measles) patches of intervening healthy-looking skin. 
The skin now begins to itch intolerably. The whites of 
the eyes may also become scarlet. The tongue presents 
characteristic red spots with white fur between, looking 
as if powdered with cayenne pepper. If not previous to, 
then accompanying the eruption, one or more glands in 
the neck may enlarge, causing increased difficulty of 
swallowing. The tonsils are now often coated with specks 
of white mucous deposit, which is different from the 
harder yellowish patches of exudation in diphtheria {vide 
p. 177). The rash generally lasts till the fifth or sixth 
day, when it begins to decline, disappearing on the. eighth 
or ninth day with much scurfiness of the skin, which 
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sometimes comes off the hands and feet in large flakes or 
scales. Occasionally this scaling commences earlier, or it 
may be delayed, and not be entirely completed for some 
weeks. When the attack is severe there is always much 
fever and often delirium at night, and in children there 
may be convulsions. The duration of an ordinary case is 
fourteen or fifteen da 3 's. 

There is greni variabilify in the symptoms of scarlet fever. 
During epidemics, cases occur, in which sore-throat is the 
only recognisable symptom, but the malad}’ is neverthe- 
less scarlet fever, and infectious. On the other hand, it 
is liable to assume aggravated forms. The tonsils or the 
glands of the neck, or both, may ‘ gather.’ The throat 
affection may extend to the ears, causing violent pain, or 
inflammation in those organs. In another variety the 
face is dusky, the rash livid in colour, discharges occur 
from the female privates, and the fever is typhoid in 
character. The danger is then extreme, and the patient 
requires stimulants most urgently. In a third form of 
the disease the fever and sore-throat may appear without 
any rash. This variety is often fatal, and may be mis- 
taken for diphtheria. The urine may become dusky and 
contain albumen {vide jd. 101), symptoms which should be 
watched for, as they may be indicative (especially in chil- 
dren) of supervening convulsions, of head affection, of 
nephritis {vide p. 314), or of other future kidney malady. 

Sequelw, — After almost any variety of scarlet fever, the 
person often shows much debility for some time, and is 
liable to different kinds of dropsy. The whole body may 
become swollen {Anasarcay vide p. 187), the urine scanty 
and smoke-coloured, and the kidneys affected as in Bright’s 
disease {vide p. 100) ; or there may be swelling of the 
abdomen only {Ascites, vide p. 188), or enlargement of one 
or more of the joints. Discharges from the nostrils, or 
from the ears, ophthalmic affections, permaneptly enlarged 
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tonsils, and troublesome diarrhoea, are also frequent 
sequelse. 

Scarlet fever may be mistaken for measles. The pro- 
minent symptoms of each are therefore contrasted. 

Measles j Scarlet Fever 


Cold in the head. ! None. 

Hoarse cougli. ' None. 

Kruption crimson-coloured. | Vividly scarlet. 

Eruption raised in crescent-shaped , Not raised, not crescent-shaped, 

patches. ! 

Affection of the chest or hronc-liitis Affections of the throat accom- 
accompanying. ■ panying. 

It is very common in India. Seldom occurs in India. 

Scarlet fever may be further distinguished from the 
eruption of measles, or from erythema, or erysipelas, by the 
production of a white line on the skin by scraping it with 
a pencil or the back of the finger-nail. This white line 
lasts a minute or so and then disappears — a condition not 
produced in the other forms of skin affection mentioned. 

Treatment, — The diagnosis of scarlet fever from measles 
is important, as in the latter disease the patient should be 
at first kept warm, in order to guard against affections of 
the chest. In scarlet fever the patient should be at first 
kept moderately cool until after the eruption shows, when 
more clothing should be allowed. The patient should be 
placed in a well-ventilated room, and isolated to prevent 
the spread of the disease to others. During the pre- 
liminary fever, cooling draughts, as citrate of magnesia 
{vide p. 15), should be given, and the bowels should be 
opened by castor-oil or senna for a child, and by sulphate 
of soda (Recipe 2) for an adult. When the eruption has 
fairly come out the use of violet powder, or sponging gently 
with tepid water, is often both grateful and beneficial, 
or, if possible, a warm bath should be given every night. 
The diet should consist of good broths and gruels, and 
when convalescence is established a more generous diet. 
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•with iron and quinine, should be allowed. When the 
throat is much inflamed or ulcerated, a poultice of 
linseed meal, or hot moist flannels, or sponges, may be 
applied externally, and a solution of alum of the strength 
of five drachms to the ounce of water should be brushed 
over the tonsils, or three or four grains of finely powdered 
alum may be blown into the throat from several quills 
joined together or from a long glass tube. The throat 
should also be well steamed internally several times daily, 
by permitting the steam of hot water to pass into the 
mouth. Sucking ice generally relieves the thirst, and 
sometimes the throat also. The ventilation of the sick- 
chamber, the prompt removal of excreta ^ the support of the 
patient with nourishing diet, especially in those cases 
where the throat is veiy inflamed, or when little or no 
eniption appears, and the avoidance of all causes of nervous 
or mental excitement, especially when there is albumen in 
the urine, are the principal measures of cure. 

Scarlet fever is very infectious. The patient, therefore, 
should be isolated from the first. The sick-room should 
be cleared of all needless furniture or drapery, and all 
the rules given regarding ‘ disinfection ’ should be strictly 
carried out. {Vide Apyendix, Kos. 121 to 130.) 

If after scarlet fever any portion of the skin peels off 
in flakes, anointing with sweet oil or glycerine will relieve 
the soreness. Dropsical swellings, or other after-effects 
of scarlet fever, must be treated as mentioned under the 
heads of the different ailments. 

If cbtainaljl<i, disinfect iho throat twice daily hy painting it iiidide 
with boracic acid — 2 drachms dissolved in 1 ounce of glycerine. Also, 
after the sponging or warm hath, when the eruption begins to subside, 
apply the following ointment to the whole body : carbolic acid 30 grains, 
thymol 10 grains, vaseline I drachm, simple ointment 1 ounce. 

SCIATICA, — Sciatica is a painful affection of the large 
nerve passing down the back of the thigh. There is acute 
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agonising pain extending from the buttock to the ham. 
It is known from rheumatism by the pain, being limited 
to the course of the sciatic nerve, and by being little if at 
all aggravated by motion, although increased by pressure. 
But sometimes the muscles near the nerve are also affected 
with rheumatism, when the distinction is not so clear, as 
the pain is felt in the whole of the back part of the limb 
instead of in a line nearly in the centre. It may originate 
from cold, or from sitting on a wet seat ; or in more rare 
cases it is a consequence of constipation, being then pro- 
duced by the direct pressure of faecal matter in the bowels 
on the sciatic nervT, before it passes by the nates. The 
treatment consists in rest, wearing warm flannel drawers, 
hot fomentations, the use of the hot flat iron as recom- 
mended for stiff neck {vide p. 370), or mustard poultices 
or small blisters over the more painful parts. Purgatives, 
as Recipes 1 and 2, in full doses, should also be given. In 
cases connected with rheumatism the treatment appro- 
priate to chronic rheumatism should be employed. 

[Galvaiiisra may also bo tried ; and the subcutaneous injection of 
morphia is often most benetieial.] 

SCROFULA.— This is a depraved condition most fre- 
quently hereditary, and is indicated by two different but 
common types, both of which are very liable to tubercular 
affections {vide p. 88). The dark type is chai'acterised by 
coarse black hair, a thick upper lip, wide nostrils, fre- 
quently ill-shaped features or hands, clubbed nails mai’kcd 
with lines, and ill-proportioned body aud limbs. The 
scrofulous child thus indicated may be weak in intellect, 
and is particularly liable to enlargement of the glands o£ the 
neck, often ending in abscess ; to enlarged tonsils ; to dis- 
charges ahoni the ear; to ophthalmia aud ulcers of the 
cornea; to certain skin diseases, especially eczema; to 
atrophy ; to disease of the joints ; and less frequently to 
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richeU. If tlie child grows up it is pale, ilUnoorisbed, and 
sUU prone to eruptions, to swelling of the glands in the 
neck, to unhealthy ulcers, and to affections of the joints. 
The second or light type of scrofula often exhibits what 
many call beautj’. There are a thin skin, clear complexion, 
rosy cheeks and lips, blue bright eyes, large pupils, long 
eyelashes, silken hair, oval face, delicately chiselled 
features, small bones, and tlie veins are distinctly visible 
through the skin. The intellect is often powerful, and 
sometimes precociously developed. Children thus charac- 
terised are more liable to hronchitisy to atrophy, to water 
on the brain, and, as they grow up, to consumption, than 
to the maladies mentioned above as most frequently 
associated with the dark type. Scrofula is in many 
instances dependent on some hereditary constitutional 
taint, but it may be excited by poor living and damp 
lodging, by unventilated apartments, combined it may be, 
with drunkenness and venereal taints. Matches between 
near relations are also supposed to engender scrofulous 
children. Good air, good food, cod-liver oil, and exercise 
may eradicate the taint. 

SCTIEVY is popularly supposed to be a scab or scurf on 
the skin, which is erroneous, as it consists of an alteration 
in the blood and tissues of the whole body. Scurvy may be 
either declared or latent. Latent or hidden scurvy is much 
more prevalent in India than is supposed, arising from a 
difficulty experienced in many positions into which resi- 
dents are thrown, of obtaininga sufficient amount of fresh 
vegetable diet possessing anti-scorbutic i>ropertie8, and 
which no indigenous vegetable does possess in any useful 
degree. There is another cause why, among Duropeans, the 
scorbutic taint frequently exists, either hidden or declared. 
Even those with a table well supplied with fresh vegetables 
often insensibly acquire a habit of eating less vegetable 
material as part of their daily food than they would dp in 
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Europe. This partly arises from loss of appetite during 
the hot weather, and partly from soups and curries being 
mainly composed of animal constituents, resulting in a 
diminution of vegetable matter in food which is con- 
sumed. Another cause predisposing to scurvy in India 
is the darkened dwellings in which so many persons exist 
during half the year. The hot wind, and with that the 
light, are shut out by many Europeans, while most natives 
live in a hut, or even the better classes in a house, probably 
with only small external openings. As plants when 
deprived of light become white, so human beings become 
pale, weak, spiritless, unhealthy, and anaemic. 

Latent Scurvy. — 1. A minor degree of the degenera- 
tion constituting scurvy may exist for an indefinite period 
without any appreciable symptoms. 2. It may cause what 
at first appears to be simple anmmia. 3. It may manifest 
its presence by delaying convalescence from other diseases, 
by causing a slight bruise to become an ulcer, or by re- 
tarding the healing of sores, such sores often hot present- 
ing the usual spongy appearance and propensity to bleed 
of the confirmed scorbutic ulcer. 4. Maladies, as the Delhi 
and other boils and sores {vide p. 77), may be frequently 
traced to those conditions under which scurvy arises. 5. 
Scurvy sometimes develops itself by such premonitory 
symptoms as malaise, 'wandering rheumatic pains, a little 
puffiness under the eyes, ulcers of the mouth and soreness 
of the tongue, the gums being unaffected and no other 
symptoms of scurvy being present. In children the latent 
scorbutic condition is favourable to the development of 
aphtlim {vide p. 41fi). 6. Natives suffer considerably from 

chronic inflammation of the roots of the teeth, which is 
mostly scorbutic. 7. Debility and palpitations of the 
heart with drojjsical swellings, especially of the abdomen, 
may exist in badly fed people, apparently partly as the re- 
sult of starvation and partly as the result of scurvy. 8. A 
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diarrlioea with chocolate-coloured stools may be the only 
manifestation of the scorbutic condition. 9. A chronic 
ophthalmia may be the result. 10. It may cause the 
development of gout. 11. It may appear as beri-beri 
p. 384). 12. It may cause pit rpu7*a ; a condition in 

which the skin, especially of the legs, becomes studded with 
dark-coloured spots of various sizes, originating from the 
rupture of little blood-vessels in the skin. 

Declared Scurvy. — The symptoms of scurvy when the 
disease has 'passed the latent condition arc — soreness of the 
gums, weariness, dejection of spirits, dull pains in the 
limbs, jialpitation, and shortness of breath. The tongue 
becomes pale and flabby, the complexion muddy, the lips 
bluish or livid, the eyes surrounded by a dark circle. The 
gums grow more affected, swollen, spongy, and bleeding 
on the slightest touch. The teeth are often loose, the 
breath foul, and as the disease advances blue spots, like 
bruises, appear on different parts of the body. Slight 
pressure or injury now produces a bruise, scratches become 
ulcers, and old wounds or scars open afresh. The joints 
become ssvollen and stiff, great emaciation takes place, 
‘ puffy ’ dropsical swellings axjpear, diarrha*a or dysentery 
sets in, bleeding may occur from the gums, nose, or bowels, 
and the patient dies exhausted. 

Treatment — In all cases of scurvy, whether simply 
manifested by obscure premonitory symptoms, or when 
evident and confirmed, the use of fresh vegetables and of 
fresh meat is the great remedy. But the meat should be 
quite freshly killed, as certain chemical changes occur after 
a few hours, rendering it less anti-scorbutic. Plenty of salt 
should be eaten with the food. Milk should also be taken 
ad libitum^ and if fresh milk cannot be obtained, preserved 
or condensed milk may be used. The fresh milk of the 
cocoa-nut is esteemed anti-scorbutic, and if available 
several pints may be drunk daily. Lemon-juice should 
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also be taken to the extent of two or three ounces daily, 
or, if this is unobtainable, nitrate of potash {vide p. 26), 
in 10-grain doses, may be given twice a day. As adjuncts, 
fruits (especially oranges, lemons, limes, apples, grapes, 
and pummaloes), sugar and molasses, cocoa, pickles, 
vinegar, onions, all the cruciferous vegetables (as broccoli, 
kale, cabbage, turnips, mustard, cress, watercress, radishes, 
spoon wort or scurvy-grass), and potatoes will be the most 
beneficial. Wine (as sauterne, grave, -claret), ale and 
beer, and a fresh infusion of malt, should also be given. 
If aperients are required, fresh infusion of tamarinds or 
sulphate of soda may be used. Ulceration of the gums 
requires astringent gargles of alum, or of port wine and 
water, or of decoction of pomegranate {vide p. 25). If 
diarrhoea persists, a milk diet is advisable, and syrup of 
bael {vide p, 22) should, if j)rocurable, bo taken as a 
medicine. When debility is very marked the recumbent 
posture should be maintained, or faintings, which have 
proved fatal, may occur. 

If fresh moat cannot he procured, ‘Liebig’s extract of meat’ is re- 
commended, as it contains in a condensed form those substances (salts ot 
potassa) which are required. If the aperients mentioned are not satis- 
factory in action, cream of tartar may be used in L to d-drachm doses. 

The cure of scurvy is more difficult than its prevention, 
and the latter should be constantly held in mind by those 
placed in such positions as to be exposed to scorbutic in- 
fluences. The diet should contain a proportion of anti- 
scorbutic material, and if fresh meat and vegetables cannot 
be obtained insufficient quantities, vegetables which may 
be kept — as potatoes, onions, or preserved vegetables, or 
bottled lime-juice, or vinegar and milk — should be used 
daily, Amchur or kuilai (dried unripe mangoes) may be 
powdered and mixed with soup or vegetables, the dose 
being an ounce daily. Other preventive measures, whether 
on board ship or on land, consist in great attention to 
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cleanliness, in ventilation, in a suitable degree 6f warmth, 
and especiallj in freedom from damp. 

The Form op Scurvy known as Beri-beri. — Beri is 
the Cinghalese for weakness, and the repetition of the 
word implies great weakness. The symptoms of beri-beri 
are great debility, stiffness of the legs and thighs, suc- 
ceeded by numbness and swelling of those parts, with 
great difficulty in using the limbs. In the course of a few 
days, or even hours, the body becomes swollen, the breath- 
ing quick, and the pulse feeble, while the urine is very 
scanty, and the thirst great. Diarrhcea and insensibility 
terminate the illness. The causes are exposure to cold, 
damp, and night land winds, particularly when the person 
is debilitated by declared or latent scurvy. Beri-beri fre- 
quently occurs to natives living on the damp sea-coasls of 
Western India, or in persons long confined on board ship, 
or in others who, proceeding into the semi-desert districts 
of the west, cannot procure the more liberal diet and fresh 
vegetable material to which they have been accustomed. 
Europeans seldom suffer from the malady. Medicines to 
promote the flow of urine and to increase the action of the 
skin should be used. Half a drachm of sweet spirits of 
nitre may be given in a little water three times a day, and 
8 or 10 grains of Dover’s powder at night. A mustard 
poultice should be applied daily over the loins. Lime- 
juice and fresh vegetables should form a main feature of 
the diet. Wine and brandy will probably be required 
from the first, and should be freely given, to the extent 
of 6 or 8 ounces of wine, and half that quantity of brandy, 
daily. 

[Other medicines which may be procured are— Recipe 11 if the 
bowels are confine<l, and the person has not been previously in a weak 
state of health; Recipe 15 to relieve constipation in a weakly person. 
Then Recipe 53 may be substituted, as preferable to the spirits of nitric 
ether alone.] 
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8C0&BTTTIC XTLCEE. — Trivial injuries in those at 
with scurvy frequently cause ulcers, of foul, spongy, iu- 
conditioned appearance, and inclined to bleed. Eating 
into the flesh, they may produce great injury and disfigure- 
ment. They have often prevailed epidemically among 
troops and sailors who had become more or less scorbutic. 
These ulcers may attack any part of the body, and are at- 
tended with impaired appetite, foul tongue, spongy gums, 
and debility. Treatment consists in anti-scorbutic remedies 
internally, and the external application of various lotions 
or ointments, as Recipes 86 or 97. 

[Blit a hotter applioation for a scorbutic ulcer is Ilecipe 1)6, or, if the 
sore is painful, Recipe 03, which should be procured for use.] 

S£A>SIGKK£SS. — There are many remedies of doubtful 
efficacy ; none decidedly curative. Cold brandy and water 
benefits some persons. Champagne suits others. Making 
a continuous expiratory effect as in whistling, when sinking 
sensations are felt, is sometimes beneficial. So is a tight 
belt or bandage round the body with a pad, so as to produce 
pressure on tlie stomach. 

[Two drops of creo>nte on a lump of i.ug:ar will sometimes check the 
sickueas. Five drojis of chloroform on a lump of supar, or in a glass of 
dhorry, with half a tumbler of cold water, is often p-uccessful. Or chloro- 
form gl(>bulet«, each containing about 6 minims of chloroform, may cw* 
procured from the cliomist. C'ocalne tablets containing onc-twentieth of 
a grain of cocaine hydrochlorate are portable and efficacious, and may 
be tried. Applying ice-bags to the spine will check vomiting for a short 
voyage, os across the Fnglisli Channel. A belt, which may be inflated 
so as to excite pressure ONcr the stomach, has been invented.] 

But the best means are, on commencing a sea voyage, 
to empty the stomach, and to remove acidity by an emetic, 
composed of a teaspoonful of soda and a table-spoonful of 
mustard, in a large tumblerful of w’arm water ; or several 
good purgative doses should be taken. This will render 
the person much less liable to sea-sickness. 
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SHIVEBIKG, or ItlGOES. — Shivering, or cold feelings, 
not amounting to actual shivering, are very important 
symptoms of many diseases. Nearly all acute diseases, and 
especially fevers and inflammations, commence with chilli- 
ness or actual shivering. Shivering occurring duriTig ike 
progress of a malady is generally significant of the forma- 
tion of matter in some part. 

SKIN DISEASES. — Pi-actically, diseases of the skin may 
be divided into the five following forms : — 

1. Bashes ; or alterations of the colour of the surface 
of the skin, generally of a reddish hue, and which do not 
proceed to the formation of watery matter. 

2. Vesicles; which, commencing as little pimples, 
eventually contain a globule of watery fluid in the summit. 

3. Pustules ; which also, commencing as little pimples, 
eventually discharge matter. 

4. Scales, or Scaly Eruptions; so called in conse- 
quence of flakes of diseased upper skin being cast otf. 

5. Tubercles ; commencing as round bodies under the 
skin, which may eventually ulcerate. 

1. Pashes. — The principal rashes are as follows : — 

Ereckles, or Ephelis, are little coloured jniiches, 
caused chiefly in fair people by exposure to the sun. They 
are not 2 >uinful, nor injurious. They may be got rid of 
by avoiding exposure to the sun, wind, ami dust. 

f fur Freckles.- ~ \ wfusU laadf bv Watin;r twj'iily s\v<?et 
ahnoiidM into a in a ujortar, adding a j»int of warm water, and 

then fctraining the enmhiun ; or a wash conjpf>M‘d parts of lime 

water and milk inav lx* emjduyed. Thf? face should he sponged with the 
wash, which slioiild be allowed to dry on the skin. The latt<*r should 
be cleansed with glycerine soap and wntor in half an hour, and prcpare<i 
white fuller Vearth (called vimultte) may Ije applied. A mixture which 
has some repute for dispersing freckles is -2 ounces of h‘iuon-j»»ice, half 
a drachm of borax, and a drachm of white sugar, aj)plied ocvasioually. 

Erythema, or the Blush. — This consists of light red 
patches of various size and form, appearing in diflbrent 
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parts of the body, and generally passing away in three 
days or a week. There is considerable itching or tingling. 
It frequently occurs previous to the monthly flow, on the 
legs of girls. It; may follow drinking cold water when the 
body is heated. It may accompany teething, and in 
infants generally attacks the thighs and genitals. It is 
not dangerous, and is rarely attended with fever. The 
bowels should be acted upon by a gentle purgative, the 
patient sliould be careful in diet, and white fuller’s- earth 
or violet i)owder in a}' be applied. 

Eoseola, Rose Rash, Tooth Rash, or Red Gum. — 
It is distinguished from measles by its occurring suddenly, 
without any prior cold, sneezing, or watering at the eyes, 
and by the eruption being in irregular patches of various 
sizes and forms, and not crescentic or half-moon shaped, 
as the eruption of measles presents. It is distinguished 
from scarlet fever by the absence of sore-throat. It is 
known from erythema by its more rosy tint. There are 
several kinds of roseola, only one of which need be particu- 
larly mentioned, viz. roseola annutnfa, which appears in rosy 
rings, inclosing a portion of healthy skin. Sometimes the 
eruption of roseola precedes the eruption of small-pox, 
and when this hitter disease is in the neighbourhood, and 
rose rash occurs to a child, it must be regarded as a suspi- 
cious circumstance, as the possible forerunner of small- pox. 
If it presents in children, the gums, if swollen and painful, 
should be lanced ; if the bowels are costive, they should 
be opened with a little castor oil or senna; and if there 
are symptoms of acidity of the stomach a few grains of 
citrate of magnesia may be given. When the malady 
occurs to adults there is generally one or other form of 
dyspepsia, for which appropriat-e treatment will be needed. 

Uticaria, or Nettle Rash. — An eruption resembling 
in appearance, and in the accompanying stinging pain, 
the condition of the skin produced by nettles. But some- 







times the rash commences as long white wheals, ^ui^oUnded 
by a red band or margin, as if the part had been struck 
by a cane. The rash frequently appears suddenly; may 
last only a few minutes, or for a day or two, and may 
disappear as suddenly ; or it may vanish in the daytime, 
returning at night. There is severe itching or tingling, 
which may be alleviated by applying sal volatile 1 part, 
water 2 parts. From the sudden manner in which it 
occurs, sometimes attended with vomiting and feverishness, 
it often excites alarm ; but it is not dangerous, and often 
depends on improper diet. In some persons it follows 
eating shell-fish, strawberries, cucumbers, or mushrooms. 
A very similar rash has also followed taking copaiba, or 
quinine (vide pp. 18, 281). It often succeeds drinking 
cold water when the body is heated. If there is reason to 
suppose the stomach contains indigestible matter, as will 
probably be the case if the rash comes on after a full meal, 
particularly after a hearty supper or a late dinner, and 
especially if there is nausea and vomiting, an emetic should 
be given (Recipe ol). In other instances aperients, as 
Recipes 1 and 2. 

Leucoderma, or White Skin. — This consists of white 
patches on any part of the body, giving when numerous a 
piebald appearance to the skin of the native. It depends 
on deficiency of colouring matter. When general it con- 
stitutes the condition known as affuuisnijiho eyes being 
discoloured, and the body becoming a tawny red. There 
is no known cure. It is mentioned here because it is often 
mistaken for leprosy, to which it has no relation. It is 
not contagious, and a good servant need not be discharged 
because he develops white skin patches. 

leucoderma is nut Mcientifit'iiliy a raab, hut it htiM ah (;^ood a claim to 
be deacrfixjd under rashes as freckles, which dermatologists always place 
tinder rashes ; freckles being an excess of pigment or colouring matter, 
ieiicodenna a deficiency. 
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2. Vesicles, — The principal vesicular affections are as 
follows : — 

Tinea Tonsurans^ or Ringworm. — A contagious skin 
disease, commonly attacking the heads of children, but 
frequently appearing on the face, body, or limbs, or in the 
roots of the nails, or in the beard. It is caused by the 
growth of a fungus {Trycopliyton tonsurans) which belongs 
to the lowest species of vegetable organism. 

Ringworm, of the Heath — The earliest symptoms are a 
little redness or scurfiness on some part of the scalp, but 
these early symptoms most usually escape notice. Then 
in two or three days there are circles of minute pimples, 
which also may not be recognised until they, in the course 
of a few hours, turn into minute vesicles. These break 
and discharge their contents, producing a thin scab, 
which may be mistaken for scurf. Fresh circles of 
pimples and vesicles quickly form on the onfshlc of the 
first crop, the disease spreading in more or less circular- 
shaped patches. As the malady goes on, from the 
discliarge consequent on the eruption, and induced by 
scratching, larger and thicker scabs form. Neglected 
ringworm may thus involve nearly the whole of the scalp, 
these latter stages being veiy' similar to Scald Head, p. 399. 
There is, however, a peculiar condition of the hairs in the 
part affected, which distinguishes ringworm from any 
other head affection. With a good magnifying glass the 
hairs over the affected spot appear as if rubbed off close 
to the scalp; the short portions remaining looking dry, 
lustreless, bent or twisted, split, and running in a line 
different from that of the healthy hairs, affording a 
fancied resemblance to a stubble-field. The hairs thus 
affected are dead ; and when attempts are made to extract 
them they often break. When the root comes away, and 
is placed under the microscope, the distinctive fungus 
may be recogpised in the shapt$ of bright, round, cellular 
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bodies, about ^Vrnr ^ TTT^Vrr in diameter, col- 

lected in chains or groups. The most minute redness or 
scurhness on the head of a child should always be re- 
garded with suspicion, as the possible commencement of 
ringworm. When there is a scurfy spot although the 
place is not red ; or when there is a red spot although the 
place is not scurfy, examination with a strong glass will 
often show either minute vesicles, or if at a later stage 
lighter-looking portions of hair-shafts, which have escaped 
observation by the naked eye. If redness or scurfiness 
present on the heads of children who have been exposed 
to infection, the safest plan is to conclude ringworm may 
be present, and to use appropriate remedies. 

Treatment , — In a case of ringworm the child should 
wear a skull-cap, and the head should be washed twice 
daily with carbolic acid solution (Recipe 118), or with 
carbolic acid soap. If this does not remove the suspicious 
appearance in two or three days, the head for one inch 
round should be thoroughly shaved, not shaving the part 
affected. After which the great object is the removal of 
diseased hairs, which should be carefully extracted, one by 
one, with a pair of broad-nibbed forceps. Unless this is 
done very gently, but at the same time firmly, the hairs 
will break, and the roots remain. The hairs removed 
should be burnt. Then every particle of scaliness should 
be washed away with soap and water. Then strong 
vinegar, or strong alum water (alum 4 drachms, water I 
ounce), or ink may be applied to the part. Ink is a 
popular and useful remedy, tlie good effects resulting 
from the iron and tannin it contains. Whatever remedy 
is used should be rubbed on the scalp with the finger, so 
as to insinuate it into the holes from which the roots of 
the hairs have been plucked, and in which the fungus 
vegetates. The application may be repeated for five or 
six days, once daily ; a search for and extraction of 
broken hairs, not previously obeerved, being first in* 
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stitnted. This may cut the malady short; if not, the 
remedies mentioned in the small type should be procured. 
As the fungus grows most luxuriantly on weakly children 
the diet should be liberal, constipated bowels should be 
relieved, and tonics (Recipe 07) will be required. The 
cure of ringworm is accomplished when the bad hairs 
have vanished, and when new, silky, downy hairs begin to 
spring up, and nof before. 

Ringworm is highly infectious, spreading both by 
direct contact and through the air. Other children must 
be kept as much as possible away from the patient, and 
separate combs, brushes, towels, soap, and washing 
utensils must be provided. Clothing and bedding used by 
the patient should be disinfected {vide Appendiv, No. 122), 
and the soiled things should be washed separate!}'. If 
ringworm occurs in a school, or large family, the first 
thing is to institute a regular and periodical search on all 
heads, and the next thing is to Uohxie those affected. If 
this is impossible the healthy should have their heads 
washed daily with carbolic acid solution (Recipe 119), and 
the hair should afterwards be anointed with some kind of 
greasy jiomade. Plenty of brushing is also a precau- 
tionary measure of value; and extraordinary attention 
should be given to ventilation of both living and sleeping 
rooms. 


If practicable ‘Goa powtler' should bo obtained, which is the 
jwwdered pith of a troe (araroba) frrowing in the Brazils. A few grains 
of the powder should Iw mixed with \inegai or lime-juieo to form a 
paste of ibe consistency of cream, which should be ruhhed on with the 
fingers night and morning for eight or ten days. Under the action of 
the Goa powder the part affected l>ecomes whitish, while the surrounding 
skin is stained brown. A pri'paration of Goa powder known as chrysa- 
robin is made, u solution of which may he applied with n brush. Goa 
powder i.s often adulterated. It is a ]ino yellowish powder without 
smell or taste, and it is well to see the powder, and not trust to a prepared 
Bolution. Care should ho taken that neither the powder nor Uie .solution 
touch the eyes, as it may cause much irritation, Goa powdt'r is reputed 
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an infallible remedy for Indian parasitic ringworm, but it sometimea fails. 
Other remedies for ringworm which may be tried in obstinate cases are — 
iodine paint applied with a feather once daily, until the akin is blistered 
or Tery tender. A solution of carbolic acid (10 grains to the ounce of 
water), applied with a brush, often cures the disease. This application 
may be repeated once or twice according to the etfect it produces, desist- 
ing as soon as the skin is tender or blistered. If these measures are not 
successful, an ointment composed of equal parts of simple and mercurial 
ointment should be well rubbed into the part for half an hour twice daily. 
Recipe 70 is a l>etter tonic than Recipe C7 mentioned in the large type. 
But if the child is thin, feeble, and badly nourished, it .should have cod- 
liver oil twice daily, in which 5 or 0 grains of carbonate of iron may be 
mixed, instead of Recipe 70. 

Ringworm op the Body is known in the vernaculars 
as dail^ dadru, majecs dad^ denaii^ and among Europeans 
as ‘dhobee’s itch,' ‘washerman’s itch,' ‘Malabar itch,’ 
‘Burmese ringworm,’ t^c. It commences as a small 
itching scurfy spot, and, enlarging at the circumference, 
shows a line of minute vesicles. As this advances in semi- 
circular patches, the skin over which the disease has passed 
gets well. It frequently develops round the fork and 
waist, being determined to the latter part in natives, by 
the irritation of the clothing worn round the body. But 
it may appear on the face, or in the roots of the nails, or 
in the beard. Ringworm of the body causes much itching, 
especially at night, which keeps the person awake and 
tends to destroy the general health, while the scratching 
induced causes a scaly or cracked condition of the skin, 
when it has been mistaken for eczema. Treatment 
depends considerably on the extent of the disease. When, 
at first, the parts affected are small, the remedies men- 
tioned for ring^vorm of the head may be used. But if 
early treatment has been neglected, and the disease is 
extensive, or the skin inflamed, the part should be sponged 
foor or five times daily with a mixture of half an ounce of 
sal volatile in 6 ounces of water, until the remedies men- 
tioned below can be procured. 
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Wash twice daily with carbolic add soap. Then sponge with a 
solution of 2 drachms of bicarbonate of soda in 8 ounces of water. 
Afterwards rub the following ointment well in : sulphate of zinc 60 
grains, lanolin 1 ounce. If this is not successful after six or eight days, 
use iodide of lead 1 drachm, lanolin 1 ounce. In proportion as the 
general health is improved, the more readily is the parasite destroyed by 
local measures. 

Scabies, or Itch. — Itcli commences as small vesicles 
less than the size of a pin’s head, generally between the 
fingers, afterwards spreading to other parts. It is caused 
by an animalcule, which burrows under the skin. This 
insect is called Acaru^ scahiei, and is round in shape, 
varying from one-seventh to one-quarter of a line in 
length and breadth. The female, being larger than the 
male, is sometimes visible to the naked eye as a greyish- 
white moving atom. Under the microscope it presents a 
tortoise-like shape, and is found to be studded with hairs 
and bristles, the head terminating with two pairs of man- 
dibles. With these it burrows through the thinnest part 
of the upper layer of the skin, selecting such spots as the 
space between the fingers, or the inside of the wrist, 
where the structure is thinnest and softest. Once buried 
it docs not come out again, but burrows within the skin, 
where other insects are produced, which in their turn 
burrow’ and reproduce their kind. These burrow’s may 
usually be seen in the shape of dotted or zigzag marks on 
the skin, looking like faint needle-scratches. The itching 
produced is intolerable, esi>ecially at night. After itch 
has continued some time, and been neglected, it discharges 
matter and may become open sores. A person with itch 
should be isolated. The parts affected should be first well 
washed with ordinary soap and water, which opens the 
burrows, and then well rubbed twice daily with compound 
sulphur ointment (Recipe 92). After three days the 
patient should take a hot bath and be well washed with 
parVolio soap. Then tlie sulphur ointment should he 
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again employecl. When the hands are affected, they 
should be well washed and rubbed w’ith the ointment, and 
then inclosed in a bag of oiled silk all night, and the rub- 
bing repeated in the morning, after a good washing with 
soap and water. Beyond opening the bowels if confined, 
no internal treatment is necessary. The clothing of per- 
sons with itch should be disinfected by baking in an oven 
at a temperature of 140^' Fahr., or by the fumes from 
burning sulphur {vide Ajtjiendix^ No. 129) ; or if this cannot 
be done the clothes should be boiled. 

Lichen Tropicus, or PaicKLY Heat. — This is probably 
the first complaint a new-comer to India suffers from, 
and, although unattended with danger, it is very annoying. 
The symptoms are itching, tingling, pricking, and sweating, 
while the skin is covered with a bright red eruption, 
eventually presenting little waterj’ heads or vesicles, some 
of which afterwards contain a little white matter. The 
eruption is deepened in colour by exercise, or by hot 
drinks. The eruption should not be suddenly checked. 
As an external application, equal parts of sal volatile and 
water will be found to allay itching. Rubbing the skin 
with a rough towel tends to stop the itching, the heads of 
the little vesicles being broken, after which they do not 
itch. Light clothing, temperate diet, and an occasional 
aperient are necessary. Children suffering from prickly 
heat should be fed on bread, rice, sago, arrowroot, milk, 
and only a little meat broth. If thirsty and feverish, 
citrate of magnesia may be used as a drink {vide p. 15). 

Twenty grains of sulphate of cop]>er clif»8olvetl in an ounce of water, 
the eolution to bts topped lightly on the* parts, is much recommended. 
Or 2 drachms of bioartx)uate of [K)tash in half a pint of wak*r. 

Pbubigo, or Itching. — Intense itching, always worse 
at night, is the prominent symptom. It generally attacks 
the posterior parts or privates, but sometimes ocenrs in 
the flexures of the limbs, or on the shoulders and back. 
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At first the parts implicated are covered with pimples or 
vesicles, raised above the surface of, and redder than, the 
skin. But afterwards there is no evident deviation from 
the natural state, except redness or scabs produced by 
scratching. It is common among old people, it occurs in 
diabetes, and in other feeble conditions. It is also a 
frequent complaint of pregnant women. 

A variety of the malady i& Vmrigo ft^rmicans, when there is not only 
an intolerable itcliinpr at one or inoro parts, but the patient also com- 
plains of a feelinpf like tin* eroopinp- of ants or the stin«rinpr of insects 
(hence the specific namf*) over tin* who!** body. These latter sensations 
are more |:*-enerally oomphiined of hy natives than by Europeans, and are 
sometimes distressing^ us to prevent sleep. The principal causes of this 
affection are d<*bility, want of cleanline>^s, and friction or irritation of the 
skin. 

Another variety is iV/ovV/o hynnalh^ or ^ frost itch,* which may be 
general or local. It occurs to some people wlienever the air is clear, dry, 
and frosty, and although more frequent in tein])i*rate climates, it may 
present, in tliose predisposed, durinu: the cold sea>on of Northeni India. 

Treaimfut. — When local itching occurs, stimulating 
drinks should be forbidden, and only easily digested food 
allowed. Internal remedies are seldom of much use, 
excepting chloral, which may be required to procure rest. 
Local applications recommended are numerous, but pro- 
bably cold lotions (Recipe 97) or ice-cold water are the 
best. When troublesome local itching occurs, the absence 
of lice should be ascertained, for it sometimes arises from 
their presence, and can then only be cured by destroying 
the insects {vide Lice, p. (>13). For general itching tonics^ 
cleanliness, and unirritating clothing, 

Heepes, or Tettee. — There are varieties of this erup- 
tion. It often occurs on the lips, accompanying a common 
cold, in the shape of five or six little vesicles on an infiamed 
base, which burst and form a scab. The foreskin is another 
part not uncommonly attacked. The number of vesicles, 
sometimes ten or a dosen, and the attendant itching, which 
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is often very troublesome, serve to distinguish herj^es of 
this part from more important affections {vide p. 457). 
Less frequently, herpes occurs on the forehead, when there 
is much stinging pain and numerous rings of vesicles, 
which when healing may leave a mark for life. The most 
serious variety is that called Herpes Zoster, or ‘ Shingles.* 
In this form of herpes a line of vesicles rises, reaching 
from the spine round the lower part of the chest to the 
breast-bone, usually on one side. There is a popular but 
erroneous idea that if it occurs on both sides it terminates 
fatally. The eruption is often preceded, and always 
accompanied, by severe shooting pain and feverishness. 
The vesicles burst about the fourth day, when scabbing 
takes place, the whole process lasting about one fortnight. 
Indigestion is the most usual cause of all varieties of 
herpes. The first tiro forms rarely require medical treat- 
ment. For the iv o latter the bowels should be kept open, 
the diet regulated, and an alum lotion (Recipe 97) applied. 
If the pain is great, a strij) of lint, wet with l>oppy water 
{^vide AjtpendijCy No. 81), may be placed over the part. In 
all cases scratching should be refrained from. 

Eczema, or Running Scale. — There are various degrees 
of eczema. It occurs as an eruption of small raised vesicles 
crowded together on broad irregular patches of bright-red 
skin, accompanied by much itching, tingling, and smarting, 
and usually presenting in the flexures of the limbs, as the 
groins or armpits. The fluid in the vesicles soon becomes 
milky and turbid, and in four or five days the vesicles 
burst, when the fluid is discharged and dries into thin 
yellowish-green scabs. Fresh vesicles form on the sur- 
rounding skin, while the already affected remain 

sore. The duration of this malady may be from a week 
to months, or more, and in prolonged cases the scabs be- 
come detached, leaving a sore raw surface, or they crack, 
exuding a clear watei7 fluid, whicti has led to the term 
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‘salt rheum.* When the discharge resembles matter it 
isoften called impetigo^ or pustular eczema, also ‘ crusted 
tetter, and ‘ cowrass.’ In children it may be connected 
with teething, and may appear behind the ears ; in females 
it may be connected with irregular and painful monthly 
courses; and it sometimes appears near the nipples of 
suckling women. In many cases it appears to be caused by 
indigestion ; it also may arise from heat, on a fair and 
tender skin, when it is called eczema solare, or ‘heat spot.’ 
When there is a predisposition to the malady, its appear- 
ance seems to be determined to different spots from the 
heat or irritation of clothing. It also arises from the 
liandling of dry powders, or certain metals. From its 
affecting the hands of grocers, who handle sugar, it has 
been called ‘ Grocer's Itch.’ It is sometimes induced on 
the hands of bakers by flour ; and on the hands of brick- 
layers by lime: hence it has been called ‘Baker’s’ and 
‘ Bricklayer’s Itch.’ Eczema often recurs in different parts 
of the body at certain seasons, as the spring and fall. In 
such cases the cause is obscure ; but it is often found there 
is some latent scrofulous taint in those affected. Treatment 
consists in the removal of indigestion, and in measures 
adopted against any irregularity in the monthly courses 
of the female. As a local application, olive or salad oil 
should be smeared on the parts, and if there arc scabs or 
crusts a hot linseed-meal poultice should be applied at 
night. The scabs will come off with the poultice in 
the morning, and oil may be again applied. The parts 
may be occasionally sponged with hot water and glycerine 
soap, but only when cleanliness requires it. All irritating 
applications should be avoided, and if any application 
increases the itching and tingling, it does not agree. As 
scratching irritates the parts, it should be refrained from. 

tlio above-ment ioiKHl applications arc not satisfactory', glycerine 
•bould bo procured and used instead of the oil. If the malady still per- 
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sists, lead ointment (Recipe 96) may be applied. If there is very much 
itching and emarting the following ointment: iodide of lead 12 grains, 
chloroform 40 drops, glycerine 1 drachm, lanolin 1 ounce. In some 
cases an ointment composed of 30 grains of sulphate of zinc, mixed in 
half an ounce of lanolin, is more beneficial : an ointment composed of 
white precipitate 1 drachm, lanolin 1 ounce, is successful in many in- 
stances; in others greasy applications do not suit, and the lotion (Recipe 
07) may then he used. When eczema attacks children behind the ears 
an alkaline wash (Recipe 09) is often very usehil, but in such ctvses at- 
tention to teething, if in progress, will also necessary. When in adults 
the eczema persists after the acute sttige has pa>t'*‘d away, the malady 
becoming what is called ‘ chronic rezema,’ tlu‘ /jVyjoe* arstniULs potasifcp 
(Recipe 75) should be given three time?' a day, aftvr meals, until the 
characteristic effects of arsenic are produce<l {vide note to Recipe 75), 
when the medicine sfiould be stopped. Sulphur baths are also a<l\uahle, 
us those of Harrogate or Aix-les-Bains.] 

Pemphigus, or Pompholix, or Blebs. — These names 
have been given to a peculiar blister or hlchy which forms 
on different parts of the body, especially of children. The 
first change consists in the appearance on the back, belly, 
or limbs, of red circular spots, which itch and burn. In a 
few hours, at the middle of the spots, small transparent 
vesicles arise, which enlarge, and soon cover the whole of 
the red patch* excepting a narrow margin. The blebs are 
round or oval in shape, and may attain the size of a pea, 
or even of a hen’s egg. The contents, at first transparent, 
gradually become turbid, and in two or three days the 
blebs burst ; the place then becoming covered with a scab, 
under which the skin heals. Before the first blebs heal, 
new ones form, and the disease may continue in this 
manner for days or weeks. In infants, pemphigus usually 
appears to depend on dUorthrvd stomach. In adults it 
may be preceded by- dyspepsia or debility from various 
causes; but sometimes the patient looks and feels well 
throughout the attack, until exhausted by the loss of sleep 
caused by the itching. The treatment consists in attention 
to the general health, and in the remedy of any digestive 
disorders. The diet should be liberal. Local treatment 
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consists in puncturing the blebs with a fine needle, and 
in protecting the parts from injury from the clothing 
sticking to them, by simple dressing (Recipe 86). For 
some time afterwards a stain remains on the skin, but 
there is no permanent scar. 

SuDAMiNA, or Miliaria, — An eruption of numerous 
minute watery vesicles, seldom attaining the size of a pin^s 
head. Miliaria is the term generally given to this affection 
when the skin appears also reddened. It occurs during 
most diseases which are accompanied by much perspiration, 
as fevers, acute rheumatism, and inflammation of the 
lungs. From the eruption so frequently accompanying 
‘ milk fever,’ that malady is sometimes termed ^ Miliary 
Fever ’ (vide p. 620). It is caused by the little ducts from 
which the perspiration oozes becoming clogged by the 
secretions of the skin, and it is usually seen on the bodies 
of patients who have been kept too w'arm, or whose skins 
have not been sufficiently cleansed. The eruption presents 
principally about the neck, chest, and armpits. It is of 
little consequence, but indicates that the patient requires 
a cooler regimen, and greater cleanliness of the skin. It 
is important that it should not be mistaken for the specific 
eruptions of certain fevers (vide pp. 212, 217). 

6. Pustules. — The principal pustular affections are as 
follows : — 

Favus, or Scald-head. — Scald-head is a contagious 
disease, caused by a parasite (the Achorion Schmihinii) 
which usually grows near the roots of the hair. Under 
the microscope the parasite differs considerably in appear- 
ance from the fungus of ringworm, being more jointed and 
smaller. The first symptoms are scarcely*' distinguishable 
from those of ringw'orm. It first causes slight itching 
and a red-coloured eruption, palpable also to the touch. 
As the eruption spreads it is not circular in shape like 
ringworm, but of irregular and undecided form. In about 
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twelve hours each little red point of which the eruption id 
composed contains a small globule of yellowish watery 
fluid. This and the subsequent thicker secretion drying on 
the surface of the skin assume a honeycombed appearance, 
some part of the scab being depressed or ‘cup-shaped,* 
and some elevated, or presenting the appearance of a 
series of concentric rings. The crust emits a mouse-like 
odour, and is often perforated by hairs, which do not 
break off so readily as in ringworm, and are consequently 
more easily extracted by the roots. As the disease ad- 
vances the secretion becomes more thick and copious, until 
there may be a layer of yellowish-looking scab or crust 
over the whole head. When the malady has been neg- 
lected, sores and ulcers form on the scalp, underneath its 
scabby covering. The disease is sometimes called ‘ crusted 
ringworm,’ or porrigo favosa. If the malady is recognised 
early, the treatment for ‘ringworm* {vide p. 890) should 
be employed. If nothing has been done until scabs have 
formed, the head should be poulticed and bathed with hot 
water, until the whole of the scabby matter is removed, 
and the surface is quite clean. Then olive oil or glycerine 
should be applied, and the scalp should be covered with a 
close-fitting skull-cap. The remarks under ringworm, as 
regards diet, medicine, and preventive measures, are 
applicable. The parasite of scald-head may be conveyed 
by cats from one child to another, involving an obvious 
precaution. 

[For .scald-head it will }>e dc&irable to ugc carbolic a<-id ointment 
(Recipe On this not l^cinf? HucccH.sful, an ointment conipowd of one 

drachm of tar and one ounce of eiiiiple cerate may he employed.] 

Acne, or Copper No.se. — This consists of isolated 
pustules, forming on a bard red base in tbe small glands 
of the skin, sometimes very long in coming to a head, and 
most frequently seen on tbe nose, but sometimes on the 
cheeks, forehead, or chest* Acne pustules arc sometimes 
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called ‘blackheads,’ and the contents are erroneously 
supposed to be ‘ grubs ’ ; being in reality compressed 
matter, the end of which has become blackened by exposure 
to the air. It is due to a stoppage in the glands of the 
skin by such matter accumulating there. It is generally 
connected with dyspepsia, with excess of eating or drink- 
ing, especially over-indulgence in alcoholic liquors, and in 
women with uterine disorders, or with the ‘ change of life.’ 
The treatment consists in proper regulation of the diet and 
the inode of life generally, particularly as regards exercise, 
and in the relief of dyspeptic symptoms, or of symptoms 
referable to the womb. 

Sycosis, or (^hix Whelk, commences with redness 
or smarting of the skin of the lips or chin, on which 
pimples appear, which slowly come to a head and dis- 
charge matter. Fresh crops occur for many weeks, until, 
in bad cases, the beard falls off in patches. Sycosis has 
been confounded with ringworm of the beard {vide p. 3S9), 
and has been erroneously attributed to a parasite. The 
causes are the same as those of acne. The hair should 
be cut close, poultices applied till the surface is clean, 
and afterwards olive oil. Aperient and alterative medi- 
cines, as Recipes 1, 2, 85, should also be given. 

Steam the chin every night by holding it o>er hot water. Then rub 
for three minutes with terelw^ne soap and flannel. Afterwards apply a 
lotion composed of precipitated sulphur half an ounce, glycerine 2 drachms, 
spirits of wine 1 ounce, rose watt*r and lime water each il ounces. Allow 
this t.0 dry on and remain all night. In the morning clean with tere- 
bene soap. If not ^ucces6ful after a few days, use carlM>lic acid ointment 
(Kecipe 1)3) instead of the lotion. 

4. Scales, or Scaly Eruptions. — The principal scaly 
eruption is P»oria^Uy or Dry Tetter, of which there are 
three varieties, all non-contagious. The Jirst form begins 
as small round shining, itching spots, soon becoming 
covered with thin white scales, which, falling off, leave 
the skin beneath slightly tender and reddened. The spots 
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increase in size, but retaining the circular shape until 
they attain several inches in circumference, when they 
become broken and assume the form of irregular scaly 
patches. This circular form is sometimes called lepra, and 
may be mistaken for ringworm ; but lepra is scaly, while 
ringworm is not ; it always appears on the body, while 
ringworm usually affects the head ; and there are gene- 
rally several or many patches of lepra, while ringworm is 
usually single. In the second form the disease commences 
as irregular scaly patches without the prior ring-like 
appearance. Both these varieties frequently attack the 
flexures of the limbs, and the inner surface of the thigh 
and armpits, the palms of the hands, and the nails, which 
become white speckled, irregular, and brittle. When the 
palms are affected by the non-circular form, it is often 
confounded with eczema of such parts, and has also been 
called * Grocer’s Itch ^ {ride p. 397). The third form is 
known as pityriasis (veniacular smvdia or chulee). It 
differs from psoriasis in consisting of much smaller scales, 
which are sometimes almost microscopical in minuteness ; 
and in being more diffused, occasionally even universal 
over the whole body. Boatmen who expose their naked 
backs to the sun are especially liable to pityriasis. As 
it does not cause much inconvenience, and as the scales 
glisten in the sun, giving rise to an appearance like tor- 
toiseshell, pityriasis is often considered as a mark of beauty. 
The causes are not well understood. At some times it 
seems to depend on exposure or on digestive disorders, 
appearing and reappearing with such conditions. The 
irealment requires attention to the general health, as the 
avoidance of any article of diet known to induce dyspepsia, 
and the relief of constipation if present by laxative medi- 
cines, as Recipes 1 and 2. 

[It will be desirable to take Recipe .35, and, after the acute stage has 
pas^ away, arsenical solution (Recipe 75). Itching may be relieved 



SLEEPLESSNESS 


403 


by a lotion, containing half an ounce of spirits of wine, half an ounce 
of tincture of opium, with 12 ounces of w^ater. Equal parts of tar, 
spirits of wine, and soft soap, is a favourite formula. The patent * Pearl 
Ointment ’ may ho rubbed in with advantage. Sometimes mercurial 
ointment diluted with a similar quantity of simple ointment is beneficial. 
At other times sulphur ointment (Kecipe In chronic psoriasis, 

sulphur baths,] 

5. Tubercles. — The principal tubercular forms of skin 
disease are tubercular leprony (vide p. 'M7), Jibroina, and 
hqms. 

Fibroma consists of the growth of numerous pendulous 
tumours in the skin. The}' are not painful, do not gather, 
remain during life, and are incurable. 

Lupus often commences with distinct tubercular ele- 
vations on the cheek by the side of the nose. Sometimes 
these are preceded by a red patch. In most cases pustules 
form which are succeeded by an ulcer. To this condition 
the term Noli me taujere has been applied. The ulcer is 
liable to spread. Lupus is most common in young scro- 
fulous individuals. Surgeons destroy the ulcer with caustics, 
but until this can be done soothing applications are best. 

SLEEPLESSNESS is technically known as Insomnia, 
There may be no desire to sleep, or a dread of going to sleep, 
or the slumber may be restless or disturbed, or a- person may 
be sleepy during the daytime but unable to sleep at night. 
In the absence of any special disease, such as anajinia (vide p. 
46) from any cause, or latent gout, sleeplessness may arise 
from dyspepsia, mental anxiety or excitement, late meals, 
taking tobacco or strong tea or coffee at flight, want of exer- 
cise, close unventilated rooms, too soft or too hard beds, from 
cold feet, and in India from heat and mosquitoes. Every 
case must therefore be treated on its own merits. The 
dyspeptic should not go to bed with an undigested meal 
on the stomach, and should avoid tobacco, tea, and coffee 
at night. Regular hours of retiring should be adopted, 
so that the force of habit may be enlisted. Exercise is 
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necessary, and should be taken to the verge of fatigue. 
The work of the day should be dismissed from the mind, 
and any excitement, such as reading works of fiction at 
night, should be avoided. Intervals of relaxation must 
be insisted upon, and in bad cases entire mental rest. 
When the tone of the system is lowered, a moderate supper 
of plainly cooked and nutritious food frequently predisposes 
to sleep. In other cases a glass of water taken before 
retiring often does good, but a ‘ night-cap’ in the form of 
stimulants, is only of temporary benefit. In all instances 
the bedroom should be well ventilated, the bed should be 
in the middle of the room, and curtains should not be 
used. A hot bottle to cold feet is desirable. Bromide of 
potassium (Recipe 19) may be taken in double or even 
treble doses at bedtime — a medicine especially useful in 
cases of sleepiness by day and wakefulness at night. 
When the digestive organs are in good order and the 
bowels freely open, an occasional dose of chloral may be 
used ; but the habit of taking chloral must not be indulged 
in {vide p. 11). 

Broniidia {vide p. 62, small type) may be tried. 

SXALIrPOX. — A contagious eruptive fever, generally 
occurring but once in life. From the period of the 
formation of matter, until the skin has become quite free 
from scales, is the time during which the disease is most 
contagious, although a person may convoy the affection 
up to ten weeks after the appearance of the first symptoms. 
Infection may also be conveyed by various articles, 
especially by clothing and bedding. The period from 
exposure to infection to the appearance of the disease is 
ordinarily twelve days. The early symptoms are shivering, 
alternating with burning heat, drowsiness, nausea, often 
vomiting, headache, pain in the back and loins, and 
occasionally sore throat. Then fever sets in, the pulse 
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becoming quick, and the skin hot, the temperature {vide 
p. 33) perhaps rising to 104° or 105°. If now the finger 
is pressed on the forehead, a shotty feeling may be noticed 
before the eruption is visible. After two, or perhaps three 
days, an eruption of raised red spots appears on the face 
and forehead, and this is usually attended with some 
diminution of the fever, the temperature falling to 101° 
or 102°. The longer the eruption is in appearing, the less 
serious does the disease prove. On the third and fourth 
days the eruption spreads over the body ; on the fifth day 
each pimple becomes a vesicle with watery head, round 
base, central deiyrcHsion y inflamed margin. Hhis central 

depression is characteristic, and distinguishes the malady 
from modified small-pox or chicken-pox. During the next 
three days matter forms in the vesicles, and they are more 
prominent. When matter has formed, the peculiar and 
unmistakable smell of small-pox is present. If the case 
is severe the face is much swollen, and the eyes are closed 
by the swelling. About the tenth day the pustules, first 
on the face, later on the hands and feet, begin to dry up, 
and about the fourteenth day they form scabs ; these fall off 
from the twentieth to the twenty- third day, leaving the skin 
of a reddish-brown colour. Frequently scars or ‘ pits ’ are 
left by tlie healing of the pustules. As the eruption attains 
its height the fever generally for two or three days very 
much increases, the temperature again rising to 104° or 
105° ; this is called the secondary fever of small-pox, and 
usually occurs on or about the eleventh day, which is the 
period in bad cases of the greatest danger from exhaus- 
tion. The tongue is furred white throughout, and some- 
times swollen. In adults the bowels are most frequently 
constipated during the whole time ; in children there is 
frequently diarrhoea at the commencement. As mentioned 
at p. 387, the eruption called roseola sometimes precedes 
small-pox. For distinction from measles vide p. 332. 
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In very bad cases the pustules are so tliick that they 
almost or quite join; the disease is then said to be 
confluent. In such instances the fever is much more 
severe, there is deliriiiiu, and the patient may die insen- 
sible. In severe cases the eruption appears in the nostrils, 
in the eyes, on the tongue, and in the mouth and throat, 
and there is profuse flow of saliva and great swelling of 
the hands and feet. Children, especially if teething, may 
be attached hy convidsions, generally at the commencement of 
the eruption. 

Small-pox frequently leaves after-effects, such as a 
succession of boils, disease of the eyes, affections of the 
ears, formation of matter about the joints, or a weakened 
condition from which the patient is long in rallying. 

Treatment, — The sick j>ersoii should be as much as 
possible isolated, if practicable in a sejiarate building. The 
room should be well ventilated, but not kept too cold, and 
all the rules given regarding ‘ Disinfection ’ {vide Appendix, 
Nos. 121 to 130) should be strictly caiTied out, both 
the disease and afterwards ; for small-pox germs retain 
vitality for a very long period, not only in clothing and 
bedding, but even in the paper and crevices of walls. 
Attendants should avoid inhaling the breath of patients. 
The bowels should be kept moderately open by aperient 
medicines, and cooling citrate of magnesia draughts (vide 
p. 15) should be given. The legs and arms may be sponged 
daily with warm w'ater. The eyes should be carefully 
washed and bathed several times daily with warm milk and 
water, or, if affected, with warm alum lotion fltecipe 97), 
and after eacli bathing salad oil should \e applied to 
the edges of the lids. The diet should consist of milk, 
tea, gruel, beef tea, or chicken broth. When the pulse is 
weak and the strength fails, symptoms most likely to pre- 
sent with the secondary fever about the eleventh day, 
stimulants, as wine and ammonia, may be required. 
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During the drying up period frequent changes of clothing, 
and if the patient is not very weak, a daily bath. During 
convalescence quinine is useful. 

There Ijave been manr experiments tried with tlie view of preventing 
pitting or scars. The surface must be maintained as cleanly as possible, 
by gently sponging away the discharge. Then tlour or starch may be 
abundantly dusted over the face and body, which will relieve itching. 
Olive oil and cold cream art*, ahso good applications. A better is carbolic 
acid 1 part, salad oil 10 parts, to be well mixed ami applied over one- 
half the body daily, 'riie car)>olic acid tends to destroy the unpleasant 
ftetor, and also moderaf(*3 the \iolence of the suppurative process. 
Wlieii the pastilles ha\e burst, the conseqiumt itching and irritation 
may be relievtsi by sjirinkling the parts with violet Y>f>wder, or oxide of 
zinc, or a mixture of both. But in had cases of small-pox, notwith- 
standing any application, there N\ill alwa\.s be some marking left. The 
patient should he ]»re\ented from scratching, and if a child, the hands 
should be mullled, as the irritation from .scratching increases the after- 
marks. 

Vaccination. - Although tht* cure of small-pox is not practicable, ita 
prevention is sutliciently easy by vaccinal ion. Vaccine matter is small- 
po.x matter depri^ed of its virulence by ptussing through the system of 
the cow. It produces no ill eflect, and }et the person who has been 
vaccinated is as much protected agniu.-.t small -pox n.^ if lie had had that 
disease. If the latter afiectiou is taken after cow-pox, which sometimes 
happens, it i.s alwn\s mild, scarcely e>er leaving any injurious result.s on 
the constitution. Experience and .•'tati.'^tics .‘^how that vaccination pro- 
tects the individual, and greatly dimmishes tlie amount of small-pox in 
the community. The vast majority of ailments which have been igno- 
rantly attributed to vaccination hate no possible connection ttdth it. 
The most likely ailment to occur after vaccination i.s erysipelas, if in the 
neighbourhood. But erysipelas may occur after any trivial injury, and 
is entirely unconnected with the use of cow-pox matter. 

Vaccination should be performed in infancy, and about the age of 
seventeen. Healthy children should be ^ accinated within three months 
after birth, or prior to the commencement of teething ; and when small- 
pox prevails, at a much earlier period. If, however, a child suffers from 
disoi^ered bowels, or from eruptions of the skin, or is weakly, and there 
u no small-pox about, it may be desirable to postpone the operation till 
after most of the teeth have appeared. In India the cold season is the 
best time for vaccinating. 

On the second day after vaccination a small red spot may bo observed 
At each seratch of the lancet. On the fifth day there are cucular pearly 
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vesicles contaiDing a limpid fluid. On the eighth day these are fully 
developed, the centre of each being depresaedf with an inflamed red ring 
around, of the breadth of from one to three inches. There is probably 
slight fever, often some swelling of the arm, and sometimes enlargement 
of the glands in the armpits. ( hi the eleventh day the pustules burst, 
leaving a scab. About the twentieth day the scab falls off, leaving 
permanent scars or * pits.’ If these symptoms (excepting the enlargement 
of the glands in the armpit) do not pre^ent, particularly if the red ring 
or areola is not well developed, the oiK*ration is not successful, and confers 
no protection. 

During the progress of the vaccine pustule great care should be taken 
lest the child rubs or scratches the part. If this occurs there may be a 
troublesome sore, and much re<lnes8 alKuit the armpit. I'nder such cir- 
cumstances it may be necessary to apply a bread poultice until the sore 
is clean and healthy, after which simplt' ointment (Kecipe 8()) is the best 
application. Shields haie been devised for tlie protection of the part, 
but they are not recommended, as they may not he kept clean, and if 
lent may convey erysipelas. 

Vaccination is u.suiilly p«*rforroed on tlu‘ arm, but there is no reason 
why the arm should be preferred, e.vcepting that it i?* perhaps a juore 
convenient place than any other part of the liody ; aiul the same side 
should be chosen as that on which the mother generally nurses, as tliere 
will afterwards lx* less liability to friction. 


Modified 8mall-pox. — ThiH is the term applied to 
small-pox occurring after vaccination or after small-pox. 
There is generally for three days more or less feverishness 
and headache. Then the eruption shows itself, and the 
protective value of previous vaccination, or of previous 
small-pox, becomes evident. In a case of unprotected 
small-pox, the progress of the eruption is attended by 
aggravation of the feverish symptoms ; but in modified 
small-pox, when the eruption shows itself, the patient feels 
better. The eruption of modified small -pox consists of 
a few pimples, or a few vesicles (containing water only), or 
a few pustules. Often the vesicles dry up about the fifth 
or sixth day without becoming pustular, a condition which 
has given rise to the popular tenns ‘ Horn-pock * and 
* Wart-pock.’ The small-pox pustules, on the contrary, 
pass through a definite course, and, instead of subsiding 
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as pimples or vesicles, always suppurate. Lastly, modified 
small-pox does not emit that peculiar nauseous odour of 
small-pox, and there is no secondary fever, or increase of 
fever on the subsidence of the eruption. Chicken-pox 
{vide p. 117) is by many considered to be modified small- 
pox. Modified small-pox is contagious. The treatment 
of modified small-pox consists in free ventilation round 
the sick person, who should be isolated as much as possible. 
Aperient medicines, as Recipes 1, 2, and cooling medicines, 
as citrate of magnesia {vide p. 15), may be given. 

SOMNAMBULISM. — A clear explanation of sleep-walk- 
ing has not yet been given, but the condition is the power 
of movement remaining with apparent mental rest. Avoid- 
ing heavy meals at night, or mental excitement before 
going to bed, or thinking of the day’s occupations, are 
the principal means of prevention. Freedom from worms 
should be assured. 

SPASM, or CRAMP.— Spasm is the sudden, involun- 
tary contraction of a muscle ; which contraction may be 
continuous, or more or less relaxing, or altogether ceaeing, 
during iuten^als. Spasm may be general — that is, numerous 
muscles may be affected — as occurs in convnhioiis ; in epi- 
lepsy; in tetanus; in hydrophohuu Or spasms may be local 
— that is, confined to one muscle or set of muscles — of 
which spasmodic asthma, spasmodic cidic (often called 
spasms or cramps of the stomach), spasmodic stricture, 
hiccough, squintmg, club-foot, and cramps in the legs during 
cholera are examples. The treatment of spasms will 
therefore be found under the headings of the different 
maladies of which they form a part. 

Spasm or cramp in the legs requires special mention. 
The attack is sudden, and most frequent in the night. 
The muscles of the calf are drawn into knots which may 
be felt ; there is intense pain ; and the parts frequently 
feel sore afterwards. Sometimes the thighs are attacked. 
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The malady is most prevalent in elderly people, but it also 
occurs to pregnant females. It is often caused by consti- 
pation, when a collection of ffecal matter in the lower gut 
presses on the nerve {sciatic) which afterwards divides into 
various smaller nerves to supply the legs. 

When it occurs to pregnant females it is usually caused 
by the pressure of the enlarged womb on the nerve. For 
such cramps constipation must be avoided by the appro- 
priate remedies (vide p. 135), and any dyspeptic symptom 
present should also be treated (vide p, 197). Locally the 
best plan is brisk rubbing with salad oil and brandy in 
equal parts, or, if available, with soap and opium liniment. 
But in cases where the cramps depend on pregnancy the 
rubbing should be gentle, as the enlarged veins generally 
also present during pregnancy might be ruptured by hard 
rubbing (vide. p. 457). A bandage or garter tied tightly 
round the leg above the seat of pain will often relieve 
cramp, but the bandage should not be permitted to remain 
on for longer than four or five minutes, and should not be 
used if there are enlarged veins. The garter should be 
disused, and the stockings may be suspended by a tape 
buttoning to the corset. 

SFOTE, CTrB.yATXrB£ OF THE. — There are three princi- 
pal varieties of spine-curvature, viz. to either side, forwards, 
and backwards, but the lateral curvature is most common. 
It occurs chiefly to young females, and the first sign is 
probably one shoulder being observed higher than the 
other. Preventive measures are — care against constrained 
positions, as during writing, for instance, so frequently 
fallen into by children. Also against the practice of 
raising children by placing the hands under their armpits, 
and letting the whole weight of the child’s body drag on 
the shoulders. Children should be ordinarily raised by 
placing one arm under the buttocks; and they should 
never be hauled about by one arm. In all instances of 
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threatening spine- curvature, exercise short of fatigue, 
aToidance of strained positions, much rest in the recumbent 
posture, attention to the general health, with liberal diet 
and tonic medicines, are the requirements. 

SPITTING OF BLOOD. — Blood proceeding from the 
mouth may come from different sources. It may be from 
the throat or tonsils, in which case the quantity brought 
up is small, and the bleeding part, probably an ulcer of the 
tonsils, may be easily seen. This bleeding is of little con- 
sequence, and requires no particular treatment. Or blood 
may come from the yarns, as during scurvy, when it should 
be treated by the remedies proper in that disease. Or 
blood may i^rocced from ike socket of a tooth which has been 
extracted {aide p. 512^, or it may come from the back part 
of the nose (vide Bleed in y from the Nose, p. 510). 

Spitting of Blood from the Lungs, or Hemoptysis, 
is a more serious form, and is often a symptom of consump- 
tion. Frothy bright-coloured blood is coughed up, and 
there may be pain and a sensation of ‘ bubbling ’ in the 
chest. Perfect quiet is necessary, and half a tea-spoonful 
of salt in a little water may be given every five minutes 
till nausea is induced. Or, if at hand, five grains of ipe- 
cacuhami in an ounce of water till the patient feels sick. 
Afterwards cold or iced acid drinks, of which the best is 
fresh lime or lemon water. 

43 ami 44 should Ik? procured if 

Hematkhesxs, or vomiiiny of dark-coloured blood from 
the stomach, must be distinguished from hwmoptysis or 
coughing up bright frothy blood from the lungs. Hwmaie- 
mesis is in some coses dex>endent on disease of the liver 
or spleen, and it occasionally occurs when the menstrual 
fiow is scanty or suppressed. But in the great majority 
of instances it occurs in consequence of an ulcer of the 
stomach eating into a blood-vessel. In all such cases the 
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blood is vamited, not coughed up, and its colour is almost 
hlachy like coffee-grounds — not red^ and blood is often 
passed bj stool. It is generally preceded or accom- 
panied by burning boring pain in the stomach, and if the 
ulcer is large the loss of blood is sufficient to cause 
alarming faintness, which may be felt before any blood is 
vomited, and for which stimulants must not be given. 
The great point is to keep the stomach at rest, so as to 
allow the ulcer to heal, or, at least, the ruptured vessel to 
become plugged up. This will not take place if the stomach 
is excited to action by food, or if the circulation is excited 
by stimulants. Ice should be swallowed in little lumps, 
cold fluid food, as broth or milk, should be given in 
spoonfuls at intervals of a few minutes, alum mixture 
(Recipe 42) should be administered, and perfect quiet 
should be insisted upon. In very severe cases all food 
should be given as cold nutrient injections, thus affording 
the stomach perfect rest (vide AppemliXy Digested Enemas), 
In cases of either luvmoptgsis or luvmatemesis medical aid 
should be sought. 

For vomiting of blood (Itipmaf, emesis) obtain Itocipe 4d if posMiblts 

The distinctions between bleeding from the lungs and 
bleeding from the stomach are placed in comparison below : — 

Ilte^nffpiysisj or bleeding from IIcemate7neJiiSf or bleeding from 

the lungs the stomach 

Usually difficulty of brcatbing, pain Naum^a, pain, and tcmlt'mesH at the 

in cheat. pit of the atoniach. 

Blood coughed up in mouthfuls. Bbj<»d vomilod profusely. 

Blood froth}'. Blood not frothy. 

Blood of a florid red colour. Blood dark-coloured. 

Blood mixed with saliva. j Bl(M>d mixed with food. 

No blood passed by stool. i Blood often passed by stool. 

Cough and bronchial ^mptoms. | None. 

SPLEEBT DISEASE. — The spleen is covered by the 
gtomacb in front and by the ribs behind (vide p. 29), and 



BPLEEN DISEASE 


413 


in health is not easily felt. Most diseases of the spleen 
are regarded as dne to malaria, and are often the sequelae 
of attacks of ague. The principal kinds of spleen disease 
are acute and chronic congestion. 

Acute congestion of the spleen most frequently arises 
suddenly during ague. In the cold stage of ague the blood 
is driven from the surface, the spleen becomes extra- 
ordinarily full of blood, and its tissue is stretched and 
strained. There is pain and tenderness on pressure under 
the ribs on the left side, the pain sometimes extending to 
the left loin or to the left shoulder, and the person cannot 
lie comfortably on the left side. There may also be nausea 
and vomiting. There maybe blood in the vomit, but more 
usually blood appears in the stools. Bleeding from the 
nose may occur. When the congestion is less there are 
feelings of fulness and distension in the side, without 
actual pain, which are also aggravated by pressure. In 
Iversons subject to attacks of ague, congestion of the spleen, 
sometimes occurs instead of the ague fit, but in such cases 
there will usually be some heat of skin and quickened 
pulse. More rarely acute congestion presents in persons 
who have not suffered from ague. Acute congestion 
generally terminates in a few days with perspirations, 
diarrhoea, and thick sediment in the urine. At first the 
congestion of the organ subsides, leaving no trace; but 
after repeated attacks the strained tissue does not resume 
its natural dimensions, as deposits from the blood take 
place in it. Then ^^ermatient enlargement results, when 
the spleen may be easily felt under the ribs, by placing 
the thumb in front towards the stomach, and the fingers 
behind towards the back, on the left side of the body. 

Chronic congestion, or enlargement of the spleen, may 
be the result of attacks of acute congestion. But often 
chronic enlargement of the spleen comes on so gradually, 
and painlessly, that it is long unattended to, until at 
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length the enlarged organ excites fulness, weight, and dull 
pain in the left side. When the organ is much affected 
the enlargement, popularly known as ^ ague cake,’ is some- 
times so great that the spleen may be both seen and felt, 
filling up and rendering protuberant half the cavity of 
the bowels, thus forming the condition so often seen in 
native children, and known as ‘pot-bellied.’ With en- 
larged spleen it will usually be found, especially in children, 
that the temperature as tested by the clinical thermometer 
(vide p. *33) rises in the evening to above 100'’. If this 
rise is persistent, there is evidence that the disease is 
gaining ground. Whether in children or adults, when 
the spleen is enlarged, it becomes tender and brittle, and 
is easily ruptured (vile p. oOo). 

The spleen is concerned in the elaboration of the blood, 
and when there is chronic disease of the organ it is always 
associated with a deficiency of red globules in the blood, 
and hence the person becomes pallid and sallow, there is 
a peculiar pale tremulous tongue, the whites of the eyes 
become pearly or lemon-coloured, there are frequent 
attacks of diarrhoea, and, in short, the condition known 
as nnwmia becomes established (vide p. Ifi). I'^p to a cer- 
tain 2 >oint this state may terminate in n*coverv, but a stage 
of splenic blood-deterioration is at hmgth reached, when 
medicines are useless. The spleen-enlargement increases, 
the person becomes more debilitated, dropsical swellings 
of the belly and legs occur, and diarrhoea or dysentery 
becoming permanent, the person sinks. 

Treatment. - In cases when the spleen has become 
suddenly painful, hot fomentations are required. In all 
cases if there is no diarrhoea, the bowels should be acted 
upon by the sulphate of soda, quinine and iron (Recipe 3), 
If there is diarrhoea, the same recipe should be taken 
without the sulphate of soda. When intermittent fever 
or ague is present, treatment mentioned under that head 
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must be adopted. When enlargement of the spleen occurs 
gradually without fever, or without pain and tenderness, 
tonics are required, and in the absence of other medicines 
Kecipe may be taken, with or without the soda salts, as 
the bowels may require. It should, however, be recollected 
that in all varieties of spleen disease a free action on the 
bowels is generally desirable. Children should be en- 
couraged to take plenty of milk, with which a little lime 
water (Recipe 2.^)) may be mixed ; they should be clothed 
warmly, the bowels should be kept open if necessary by 
citrate? of magnesia ( vidr p. 15), and small doses of sulphate 
of iron may be given {vide p. 24). Moderate pressure by 
a wide flannel bandage round the body is advisable. 

[When (ibtainablo, instead nf tlie lUfdicines mentioned above, far 
acute cageSf 2 scruples of coiiipound jalap powder with 5 grains of sulphate 
of iron every morninp, and iron and quinine (Recipe 70) three times a 
day. In more chronic ca»es J'Viedrich.'shall or Jliinyadi Janos water, and 
pillh containiiij' arseniato of iron ono quarter of a trrain, atrvclmine one- 
fortieth of a p’rain, quinine one prain. tlirice daily. The part may be 
painted e.\teriially wiili iodine paint {vide AppenfI(i\yo. \l\). After- 
wards ointment of iodide of mercurA- (Recipe 94) may be rubbed in 
daily. For children Kecipe 10, if the bowels are confined, and Recipe 70 
in proportionate doses. The skin over tlie enlarL'ed spleen maybe gently 
rublMHl with soap liniment.] 

Spleen enlargement in Europeans eventually requires 
change to Europe. Removal to a cold climate will in 
most iustances, if not too long deferred, result in recovery. 
When European children sufier from enlarged spleens 
their removal from India is imperatively demanded. If 
this is impossible, removal from the locality to the sea, if 
practicable ; if not, to the hills. 

STOMACH, OISOEDEES OF TEE. — The stomach may 
be disordei’ed by a multitude of causes, the principal of 
which are improper ft»od, alcoholic liquors, fevers, and 
(especially in children) other exhausting diseases. When 
disorder of the stomach arises from improper food or 
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drink, there may be headache {vide p. 291) ; or there may 
be a bilious colic attach {vide p. 131 ). But the disorder may 
not terminate in such ailments. There may be increasing 
pain and tenderness at the pit of the stomach, with con- 
stant hiccough, nausea, and vomiting, even water being 
rejected. The vomit consists of fluid, often tinged with 
bile ; the breath is sour, the tongue furred in the centre, 
with great thirst and much feverishness, and the mouth 
may be sore. It is to this condition that the term gastric 
fever has been applied. But a disordered stomach will 
recover itself in the course of two or three days. If the 
symptoms continue longer, there is reason to fear either 
typhoid or remittent fevers or, in children, hydrocephalus. 
All these diseases may commence with disordered 
stomach ; and in some cases it is not, at first, possible to 
say whether such symptoms are referable to disordered 
stomach, or are the results of a commencing fever. If the 
stomach symptoms come on after indulgence or improper 
food, and if there is no typhoid fever in the neighbour- 
hood, it may be safely concluded that the ailment is not 
typhoid. But it may be remittent fevety and this the more 
likely if there has been no prior cause for disordered 
stomach, or if the person has been exposed to the sun, or 
sleeping in damp malarious localities. If the attack is 
remittent fever the stomach symptoms will continue longer 
than two or three days, while fever will prevail as under 
‘ Remittent ’ {vide p. 258). 

Treatment, — If the disorder of the stomach assumes 
the form of headaclie, or of a bilious attack, the treat- 
ment mentioned at pp. 292, 131, should be pursued. If 
the disorder has arisen without evident cause, and .the 
bowels are constipated, a laxative, as Recipe 2, should bo 
given. Then the main point is to allow the stomach per* 
feet rest ; and only milk and lime water (Recipe 25), or, if 
preferred, milk and soda water, should be given in table- 
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spoonfuls every half-hour. Sometimes weak beef-tea, or 
arrowroot, suits the irritable stomach best. If the 
stomach rejects a table-spoonful of fluid, the quantity 
should be reduced to a tea-spoonful. The patient should 
not drink quantities of water, which he will crave for, but 
suck pieces of ice. Chloral (Recipe C4) may be given at 
night. Fomentations should be applied over the pit of the 
stomach. 

Stomach Disorder in Infants and Children. — Is 
much most common in infants being brought up by hand. 
It may be caused by uncleanliness of the feeding bottle, 
especially about the cork ; by overfeeding, or by improper 
food. Very sour breath, vomiting after food, flinching 
w’hen slight pressure is made on the pit of the stomach, 
flatulence, sometimes aphthous mouth and fever (vide 
p. 44G), are characteristic. Children thus affected also 
usually suffer from diairhoja, and the stools may be light 
of colour, and containing lumps of undigested milk. 
Disorder of the stomach most usually in children subsides 
in a few days; or it may terminate in infantile diarrJuea, 
or in dysenferi/, or in rent itfent fever, or in thrush^ or in row- 
vulslons, or in rickefe, or in ivafer on the hr<iin, or in atrophjf, 
or, if the child has beoi exposed to the specific contiigion, 
in typhoid fever. 

Treatment is more dietetic than medicinal. The con- 
dition is often induced, and frequently kept up, purely by 
improper feeding. Giving milk or other food whenever 
the child cries is a fertile cause. Although much may be 
rejected by vomiting, enough remains to decompose in the 
stomach. Tlie best treatment is abstinence, so that the 
stomach may have time to recover itself. Children with 
disordered stomach will not suffer from hunger, even if 
given water only, for a day or two. The milk should be 
given sparingly, and lime-water (Recipe 25) should be 
given several times daily ; or, if the infant is being fed. 
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lime-water should be mixed with the milk in one-third 
proportion. In severe cases it often happens that milk is 
injurious, because it so quickly decomposes in the sour 
stomach of the child. It is therefore often advisable to 
stop milk, or farinaceous foods if being used, and to give 
instead, at hourly intervals, tea-spoonfuls of raw meat 
soup, or of beef-extract; sometimes one, sometimes tlie 
other being best retained (vide Addeyulum), 

[If obtainable, peptonize the milk with FairchilcVs paptoniMO#]^ powders, 
when it may perliaps l>e retained. In severe cases, when there is no 
natural colour in the stools, it is advisable to give some medicine to act 
on the liver, when podojibyllin and rectilied spirit mixture, as recom- 
mended at p. 1*12 for some forms of constipation, may be tried. If the 
desired effect is not produced, for a child one year old, 1 graiu of calomel, 
with one-sixth of a craiii of ipec4icuanha every three hours for six dose.®. 
"When nothing can be retained on the stomach, and the child appears 
sinking from want of focnl, the limb.s should l)c rubbed with cod-liver oil ; 
small pieces of sponge, soaked iu cod-liver oil, sliould be placed in the 
armpit.®, and injections of beef-tea luny also be use<l.] 

The diseases for which gastric disorder in children are 
most likely to be confounded are hydrocephnhts , or water 
on the hrain, and enteric fever. The chief chameteristics 
arc therefore placed in comparison 

Oastrir l)m>rder Hydrocephalus T'.nieric l'( rcr 

Common in young chil- Common iu young chil- Not comraon in joung 
dren. ! dren. children. 

Vomiting continual and Vomiting continual and V'omiting occasionally 
severe. - severe. pretkmt, but not se- 

vere and continued. 

Disgust for food after A.skw for fr>od after Disgust for food. 

vomiting. vomiting. 

Vomiting ceases after Continues after the Ht<>- (Continues. 

the stomach is empty. ma<h is empty. 

Pain and tenderneas at ;Pain in the luwl. | Pain and tenderness 
the pit of the sto- ■ over the bowels at 

macb. I the sides. 

Bowehs loose; stools > Bowels usually consti- iDiarrhma, with yellow- 
light, with undi- 1 pated. coloured stools, 

geated food, ) \ ^ 
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Oastric THBorder JSydrocephaliLS i Enteric Fever 

Bowels variable, often Bowels shrunken and Bowels drum-like. 

distended by flatus, j contracted. \ 

No delirium. I Delirium. Delirium. 

No eruption. jXo eruption. Eruption of mulberry- 

coloured spots about 
tlie twelfth day. 

No rolling of the head. Dolling of the head. Not. 

Origin from improper i Origin o''ten ef)nstitu- Origin from a specific 
feeding. ! tional. poison. 

STEICTUEE. — Stricture, or contraction of any of the 
natural passages of the body, may occur as the eflfects of 
disease or of injuiy. 

Stricture of the Gullet. — This prevents the pas- 
sage of food into the stomach, and is characterised 
principally by gradually’ increasing difficulty of swallowing, 
noticed probably during years, and occasionally'^ aggravated 
by fits of spasm. There is also pain in the chest and 
between the shoulders, and if an instrument is passed 
into the gullet it meets with an obstruction. Hysterical 
females may also suffer from symptoms of stricture of the 
gullet, but in such cases the difficulty’ of swallowing often 
appears suddenly and vanishes as quickly’. Hysterical 
females should be treated for hysteria. When symptoms 
as above occur to others, geiienil and surgical treatment 
under professional superintendence is required. 

Stricture op the Rectum. — The symptoms are pain, 
straining, and difficulty in passing the fteces, which are 
voided in small narrow flattened pieces. There are also 
cramps and pains in the thighs, frequent desire to make 
water, and dyspeptic symptoms. A medical man should 
be consulted as soon as possible. 

Stricture op the Urethra. — The ui'ethra, or channel 
by which the urine passes, is subject to both pentianent aud 
spasmodic stricture. 

Permanent Stricture signifies a contraction of the canal 

bb2 



420 


DISEABEB 


of the urethra in one or more places owing generally to 
attacks of gonorrhoea, but caused sometimes by injury. 
The symptoms of stricture of the urethra are fre- 
quent desire to pass water, especially at night, a little 
urine dribbling out after micturition and wetting the 
clothes, increasing difficulty in making water, a small, 
forked or twisted stream of water, and that stream 
diminished in bulk. There is olten itching at the end of 
the penis, and a gleety discharge. As symptoms much 
resembling those of stricture occur from stone in the 
bladder (vide p. 73), or enlarged prostate gland (vide p. 
366), examination by passing an instrument (vide p. 493) 
is the only certain tost. 

Treatment. — Any stomach disorders, or acidity of the 
urine, must be removed by aperients and antacids, and 
temperance, rest, and early hours must be adopted. But 
mechanical treatment is of most importance, and consists 
in the periodical passing of an instrument, only to be 
jyerformed by a surgeon. When the stricture has been 
dilated, the passage may be kept open by the patient, if 
instructed how to use a bougie of the proper kind. 

Spasmodic Stricture usually occurs to persons who 
have some slight permanent stricture. The exciting 
causes of spasm of the part are indulgence in drink, 
especially of an acid nature, retaining the urine too 
long, exposure to wet, horse or bicycle exercise, irritation 
from piles, or some unnatural condition of urine. The 
symptoms are now those of Jtetention of Urine, The 
patient has a great desire to pass water, and on straining 
finds himself unable to do so ; the bladder becomes dis- 
tended, and appears as a globular tumour in the lower 
part of the belly. The suffering is great and the person 
grows feverish, and, if not relieved, the continued efforts 
at evacuation may terminate in rupture of the bladder or 
urethra, and in extravamtiofi, or escape of the urine into 
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the duiTottndiiig tissues. When this serious complication 
results, the patient during a violent effort of straining feels 
something give way ; his painful sense of distension 
becomes immediately less, and he thinks himself getting 
well. He probably now makes a little water, as the 
stricture relaxes when the pressure behind is removed, 
and this further adds to his satisfaction. But in a very 
short time smarting pain occurs about the anus, in the 
fork, and in the privates ; for the irritating urine has 
penetrated into all these parts, which rapidly become red, 
much swollen, and inflamed. Blackish spots and blisters, 
significant of mortification, soon appear, the tongue 
becomes black, the pulse feeble, and muttering delirium 
and hiccough precede a fatal termination. 

When the escape of urine is not great, as occurs if the 
X)atient is relieved at the critical period, an abscess forms 
in the fork behind the scrotum. Or sometimes an abscess 
forms without any escape of urine, simply as the result 
of irritation. This, called prrinwal ahftccss, is known 
by throbbing pain, tenderness, hardness, and a globular 
swelling, with hot skin and feverishness. Frequently a 
perinwal abscess results in fiatula {vide p. 44), through 
which often urine finds its way from the bladder. 

Treatment , — 'When stricture causes retention of urine, 
the first thing is to relieve the patient. If the symptoms 
are not very severe, and if the stoppage of water has suc- 
ceeded a debauch or exposure to cold, a hot bath followed 
by fomentations to the fork and lower part of the bowels, 
and a full dose, as 12 or 15 grains, of Dover’s powder, will 
generally afford relief. If the bow^els have not been re- 
cently opened, an ounce of castor oil should be taken one 
hour after the Dover’s powder. If these measures do not 
succeed in the course of three hours, a full dose, as 80 
grains, of chloral may be given, and leeches to the number 
of thirty should be applied hehitid the scrotum. If urine 
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does not pass, the catheter should be introduced (vide 
p. 493), which may be very difficult, and will require the 
aid of a surgeon. The treatment of extravasation of urine^ 
and of abscess from this cause, urgently require skilled 
aid, ill the absence of which it will be best to apply 
poultices made of finely powdered charcoal, and poppy 
water (Eecipe 81). 

[In addition to tho remedies ment ioneii al>ove for the relief of reten- 
tion of wnne, tincture of irfui mixture (Uecipe 71 > should be procured, 
1 ounce of which should he {riven overv quarter-hour. It will also be 
advisable to give a morphia draught i llecipe Oo).] 

When extravasation of urine occurs, a free iuci>ion, three inches long 
and one deep, should Iw made in the middle line of the swollen scrotum, 
and any otlier parts of the scrotum or perinanim which are swollen and 
prominent shonld also ho pricked. Then a poultice should be applied, 
and a catheter should be introduced into the hla«l<ler and retained there, 
to allow of the escape of urine. When abscess furms in the perinmum 
or fork, it should be opened without delay. The diet should consist of 
nourishing broths and soups, and, if eximrmaivtn occurs, wine or brandy 
should be freely administered. 

ST. VITUS’S BAHCE. — This disease, technically termed 
chorea, generally affects children, especially female chU- 
dren, and is most common from eight to fourteen years of 
age. Children badly fed, or living tnider bad hygienic 
conditions, are especially liable. Antecedent illness, as 
scarlet fever, measles, whooping-cough, or rheumatism, 
predisposes. Other causes are intestinal irritation from 
constipation, or from worms ; it has been known to arise 
from the irritation caused by a decayed tooth or from 
teething; it is sometimes a consequence of debility or 
anmmia ; it is frequently as 80 ciat<Kl in young girls with 
irregularities of the menstrual flow. It has followed 
frights occurring to weakly children. Mentiil over-work 
is a predisposing cause. Immoral practices may induce 
it. It occasionally seems to be hereditary without special 
cause. 

Chorea generally comes on very insidiously, and is 
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often preceded by night terrors (vide p. 145), or by vague 
pains of a rheumatic nature, which may be regarded 
as * growing pains.’ Other premonitory symptoms are 
moping and melancholy combined with fidgetiness and 
restlessness, bad temper, and inability to sleep. Then 
there are slight contortions of the face, or slight convulsive 
movements of the legs. When full^' formed there may be 
convulsive movements of all the limbs. In walking the 
leg is suddenly thrust to one side, or pulled backwards ; 
or in convoying the hand to the mouth it is snatched 
towards the forehead or shoulder, or above the head. 
Occasionally there may be difficulty of speech, or paralysis 
of one limb, or fainting fits, or palpitation of the heart. 
The valves of the heart are also liable to become affected, 
especiall}^ in those who have previously had rheumatism. 
In exceptionally severe cases the convulsive movements are 
so violent and continued that the patient may die from 
exhaustion. The ordinary duration of chorea is two 
months, but it may last six. 

Treatment . — The probable cause of the malady must 
be studied. If from worms, they should be expelled (vide 
p. 482). If from constipation, this condition must 
bo rcdieved. If from decayed teeth, they must be removed. 
]f from teething, the swollen gums must be lanced (vide 
p. 434). If from aiimmia, that condition must be treated 
(vide p. 4(J). If from menstrual irregularity', this must bo 
treated (vide pp. 468, 470). If from simple debility', tonics 
are necessary', of which the most successful is arsenic 
(Recipe 75) in doses according to age (vide p. 6). If from 
immoral practices, such habits must bt' abandoned. In 
very severe cases perfect rest and quiet should be ensured, 
the patient should be placed in bed in a darkened room, 
all causes of excitement shoxild be avoided, the limbs 
should be shampooed several times daily, and for adults 
bromide of potassium (Recipe 10) should be given thrice 
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daily, and cliloral (Recipe 64) at night to procure sleep* 
For cbildren, the same medicines, in the doses mentioned 
at pp. 9 and 11. As soon as possible in severe cases, and 
immediately in mild cases, change of air and surroundings 
is most desirable. The heart-affection sometimes accom- 
panying chorea usually remains for some time afterwards, 
but gradually gets quite well. 

SUNSTROKE, or IN SOLATIA. ~Tli ere are several forms, 
presenting considerable variety of symptoms, as below : — 
1. Heat Fainting, or Sgnroj)^, 2. Heat Apoplexg, or 
Coup de SuleiL 8. Sun Fever, 

Sunstroke of all kinds is due to nervous disturbance 
from j>rolonged higli temperature,’ either with or without 
direct exposure to the sun’s rays. The liability to sun- 
stroke is increased by fatigue, mental (xcitement, depres- 
sion of spirits, living and especially sleeping in crow’ded 
apartments; by w*ant of ventilation, by w'ant of water, by 
constipation of the bowels, and by the abuse of alcoholic 
drinks. 

Premonitory Symptoms of Sunstroke , — Frequently pre- 
vious to an attack of sunstroke, the person affected becomes 
irritable, restless, and complains of headache. He feels 
dull and listless, and is unable to make much exertion 
without a great effort. The appetite fails, and a feeling 
of nausea, and constipation of the bowels are often present. 
An absence of perspiration may also be noticed, the skin 
may be unusually hot and dry, there may be slight sensa- 
tions of giddiness, and there may be in<»re frequent desire 
than usual to make water, although little fluid is passed. 
Confusion of ideas, confusion of vision, loquacity, fits of 
laughing and crying may occur. Such premonitory sym- 
ptoms may prevail for hours or for days previous to the f ully 
developed attack, or they may not occur; or, occurring, 

* For the manner in wliich elevated temperature actH, vide Chapter Vf., 

' Heat/ 
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pass away. When anything of the kind is noticed 
in persons exposed to a high temperature, every means 
possible should be used to secure ventilation and movement 
of air, shade and coolness should be sought, cold water 
should be plentifully drunk, and the body should be well 
sponged with water, or a bath should be taken, A pur- 
gative (Recipes 1 and 2) will generally be desirable, and 
citrate of magnesia draughts {vide p. 15) should be given 
every two hours. 

1. Heat Fainting, or Syncope. — Either after the 
foregoing premonitory symptoms, or without such sym- 
ptoms, heat fa ini ing, or itynciqn\ commences with feelings of 
faintness, sickness, giddiness, shivering, cold extremities, 
frequent desire to make water, and sometimes drowsiness. 
The face is pale, the surface of the body is cold, and often 
bathed in perspiration. The breathing is of a sighing or 
gasping character, the action of the heai't and pulse are 
weak, sometimes intermittent, the pupils of the eyes are 
contracted, and there may be more or less insensibility. 

2. Heat Apoplexy, or Cocp de Soleil. — Heat apo- 
plexy may be preceded for a variable time by the prenwni- 
iory aympioms as above detailed. Or, mrondly^ it may 
commence as heat fainting^ or ayncajH'^ which condition, 
after a few minutes, or perhaps a few hours, passes into 
another state, characterised by *llushing of the face, heat 
of body and head, bloodshot eyes, strong quick pulse, 
stertorous snoring, or puffing breathing (marking the brain 
most affected), or noisy, irregular, and incomplete breath- 
ing (marking the lungs most affected). In a very short 
period insensibility ensues, and sometimes convulsions. 
Or, thirdly, coup de, soleil may occur suddenly, without 
either premonitory symptoms or the fainty feelings of 
heat syncope. In such cases the person falls down as 
suddenly as if struck with apoplexy, and the symptoms are 
as above {commencing at ^flushing of the /arc). Sometimes 
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tiiere may be convalsions, but in the majority of these 
cases the patient does not move again. According as the 
malady appears to expend itself on the head or chest, the 
termB Heat Apoplexy and Heat A^hyxia, or Heat Suffocation, 
have been applied. 

Treatment . — The form in which the disease attacks 
should be recognised. When the patient is faint, sick, 
giddy, shivering, and cold, lay him on his back in the 
shade, rub the limbs, loosen the clothing, and give wine or 
brandy and water. But the case must be treated with 
caution, on account of the tendency of the malady to run 
on to that condition marked by flushed face, heat of skin, 
bloodshot eyes, and quick, strong pulse. W’hea such sym- 
ptoms are observed stimulants should be withheld, cold water 
should be poured on the head, punkahs should be used to 
cool the surrounding atmosphere, and, if the patient can 
swallow, a quick purgative, as 1 ounce of sulphate of soda 
in three ounces of water, should be given. If available, 
8 or 10 grains of quinine should be added to this draught; 
or it may be given afterwards. ih‘cij>e 105 should also be 
used cold as an injection ; or, if not at hand, an injection 
of cold water. The extremities should be rubbed, mustard 
poultices or turpentine stupe should be applied to the nape 
of the neck, and, if insensibility and pufling breathing 
ensue, the injection should be repeated, and twenty leeches 
may be applied at the roots of the hair above the 
temples. The patient may also be wrapped in a wet 
sheet. 

When the symptoms point to lung affection (known by 
the irregular, noisy, laboured, and incomplete breathing, 
but neither sighing nor stertorous or pufling), in addition 
to cold affusion, quick purging, and fnciion to the ex- 
tremities, a large mustard poultice should be applied to the 
chest. If doubt is felt as to which is most affected (the 
head or the chest), or if, as often occurs, both are affected. 



BUNSTEOKE, OE INSOLATIA 


427 


mustard ponltices or turpentine should be placed both on 
the back of the neck and on the chest {vide Appendix^ Nos. 
108, 109). 

In all varieties of sunstroke the patient should be en- 
couraged to drink plentifully of cold water, to supply the 
place of the evaporation of fluid constantly taking place 
from the skin. 

If the patient has previously suffered from venereal, 
iodide of potassium (Recipe 21) should be given as soon 
as possible. Venereal sometimes produces a condition of 
the blood-vessels of the brain which may predispose to 
sunstroke and to its after-effects, and which condition the 
iodide tends to correct. 

Although recovery is often rapid and complete, more 
commonly fever and oppressed breathing prevail more or 
less for some days. All forms of sunstroke are frequently 
followed by periodical headaches, by fever, by neuralgic 
affections, by dysentery, and sometimes by paralysis. 
They occasionally leave permanent injury of the brain, 
which may terminate in softening of that organ, or in 
insanity. Often, when recovery seems complete, the 
person is afterwards unable to bear any exposure to the 
sun, and is unfitted for active life in the tropics. 

[As noted alxtve, in tiio jrivat majority of oases of sunstroke, quick 
purging is most dt^siniblc. Then'fore, if obtainable, two drops of croton 
oil mixed in a little sugar should be given instead of the sulphate of soda. 
If the patient cannot swallow the croton oil and sugar, it should he 
placed, by means of a feather, on the back of the tongue* Subcutaneous 
injection of quinine is also ad\ Isable.] 

fl. Sun Fever. — May be very trivial or very severe. 
Probably most jKJoplc who are exposed to the sun during 
the day experience some feverishness afterwards, and 
often take no notice of it. It may disappear in a few 
hours, or it may cause a restless night, and perhaps 
diarrhcea. Or it may continue with languor, weakness. 



428 


DISEASES 


loss of appetite, &c., presenting precisely the same sym* 
ptoms as described under continued or ephemeral fever 
at p. 239, It seldom lasts more than twenty-four hours, 
and then declines, or develops into a condition known 
as Akdent Sun Fever. This severe form of sun fever 
chiefly prevails in the months of April and May, and 
in seasons when the temperature is unusually elevated.. 
The attack, or development from a minor degree, is 
generally sudden, commencing with premonitory chills. 
There is pungent heat of skin and great thirst, the 
tongue is parched, red, and dry, the pulse quick and strong. 
There is much headache, flushed face, throbbing of the 
temples, restlessness, nausea, and bilious vomiting. The 
duration of the disease is about sixty hours, after which, 
if amendment does not take place, insensibility precedes 
death. 

Treatment , — For a minor degree of sun fever, or for 
irritability after exposure, a cold or tepid bath according 
to habit, rest and quiet under a punkah, and, if the bowels 
are confined, an aperient dose are desirable. For ardent 
9un fex er^ leeches to the head (one fur each year of the 
patienFs age up to thirty), shaving the head, and the 
application of cold to the head, a darkened room, rest, 
quiet, and repeated purgatives (Recipes 1, 2\ In the 
latter stages, if great exhaustion occurs, ammonia, wine, 
brandy and water, and nourishing broths. 

[Whenever the temperature ri.Mes suddenly to UKl® or 104* Fahr. 
(vide p. 34) oAd batlin are very 8er\i<*eabU‘, but in the nWnce of a 
medical man are not advised.] 

The meann of prevention of sunstroke and sun fever are 
considered in Chapter VI., under ‘ Heat.’ 

SWEIXUra of the legs.— O ccurs from causes 
specified under dropsy (p. 186) ; and under diseases of 
fMnegnancy (p. 359) j or at the change of life (p. 481) j or 
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in connection with amenorrhosa {yide p. 468) ; or from 
scurvy (p. 380) ; or from enlargement of the spleen (p. 
414 ) ; or as a consequence of debility, or of heat. 
Swelling of the feet is common in India, especially 
towards night ; but, unless connected with obvious 
derangement of the health, does not need medical treat- 
ment. 

TEETHING, or DENTITION. — The intimate connections 
which exist between the nerves supplying the stomach 
{2^neHmotjastric), the nerves supplying the teeth-pulp (the 
fifth paivy or //-//hr m/), and the nerves supplying the general 
system {the sympathetic)^ are so extensive and numerous 
that functional interference with any part of one set is 
liable to act upon the others. Hence the frequent 
association of stomach or bowel complaints, of fever, of 
skin diseases, and of other derangements, with teething, 
especially when children are improperly fed. 

When the teeth appear naturally, and the child is in 
good health, they do so in the order shown by the follow- 
ing plates. The two lower central incisors, or front 



teeth, penetrate the gums between the sixth and seventh 
months (plate 1) ; the corre8|M>nding upper central incisois 
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in from three weeks to a month afterwards (plate 2) ; the 
two lower lateral incisors about the eighth or ninth month 
(plate 3) ; the two upper * lateral incisors generally soon 
or a month afterwards (plate 4). The anterior molars or 
grinders of the under jaw make their appearance between 
the twelfth and fourteenth months, those of the uj>pcr 
jaw following shortly afterwards (plate 5). The canine 
or eye teeth are cut between the sixteenth and twentieth 
months (plate G). Last of all, the second molars are 
cut between the twentieth and thirtieth or thirty-sixth 
months (plate 7). 

Thus, the cutting of the twenty temporary or ‘milk 
teeth,’ as they are called, is completed, as a general rule, 
at the age of two and a half to three years. 

Formation of the Teeth. — At birth the teeth consist 
of pulpy substance buried in the gums, and it is not till 
the third or fourth month that they assume shai)e and 
hardness. Infants at this period may suffer from symptoms 
of teething. The mouth may be hot ; there may be rest- 
lessness, flushings of the face, heat of hands and surface 
generally, with loss of appetite, and perliaps vomiting and 
diarrhcea. But the gums do not 8ht»v tonUmd irritation, 
and the condition is often attributed to some other cause. 
The same occurs during the intervals between the appear- 
ance of the teeth, and is vulgarly called ‘ the breeding of 
the teeth ’ in the gums. It arises from the pressure made 
below the surface of the gums by the growing teeth, which 
have not yet risen sufficiently to render the skin of the 
gums tense and prominent. A little of a preparation of 
sixty grains of bicarbonate of soda, well mixed with one 
ounce of honey, should be rubbed on the gums two or 
three times daily, and cooling medicine, as citrate of 
magnesia {vide p. 15), should be given. Kemedies for 
dian*hcea, or for constipation, or for flatulence {vide 
* The upper lateral inciaors often precede the lower onc«. 
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pj). 172, l38, 273), ad auclx conditions may prevail, should 
also be prescribed. 

Cutting op the Teeth. — Most people will, doubtless, 
remember feeling pain when the wisdom teeth appeared, 
and infanta, probably, often experience the same annoyance. 
This, however, is not always the case, for sometimes it is 
discovered that an infant has cut a tooth who had not yet 
shown any indication, excepting an increased flow of saliva, 
that dentition had commenced. But more frequently the 
mouth becomes hot, and the gums look tense, tumid, and 
shining, while the position of each tooth is marked some 
time before its appearance by an increased prominence of 
the gum. If teething is going on naturally, and there are 
no symptoms beyond a little feverishness, dribbling from 
the mouth, or occasional diarrhoea, interference is not 
necessary. Preventing the dribbling from the child’s 
mouth saturating the clothing and producing cold is all 
that is required. The most common complaints during 
teething are restlessness, and feverishness at night. The 
child's temper is cross, the flesh becomes soft, and there 
is loss of colour, all improving on the day the tooth comes 
through. But the liability of infants to illness at such 
period should be borne in mind ; and care should be taken 
not to make any alteration in the infant’s food while it is 
actually cutting tlie teeth ; but rather, if change of diet 
be necessary, to take the opportunity afforded by one of 
those pauses of dentition to which reference has been made. 
Should the child grow suddenly hot and feverish, or wake 
screaming at night, cooling medicine, as citrate of mag- 
nesia (vide p. 15), may be given every two hours, while 
the bowels, if confined, should be moved by castor oil. 
An india-rubber rimj — the best sha2)e, as it cannot be 
thrust into the eye — may always be given to the child to 
suck. The pressure against the gums of the elastic india- 
rubber substance is agreeable to the child, and, moreover, 
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tends to increase the rapidity with which the gum above the 
rising tooth is absorbed. Giving sweet things to children 
to suck during teething must be condemned, as the ‘ barley 
sugar/ or other material sometimes nsed for this purpose, 
being swallowed, turns acid in the child’s stomach and 
disorders the bowels. When a tooth is near the surface, 
there is a prominent, shining, and sometimes white 
appearance of the gum, and the child who before was 
pleased to have the gums rubbed, does not willingly 
permit them to be touched. If the child is feverish or 
otherwise suffering, the gum may be lanced. But the yum- 
lancet should seldom be used unless there is evidtmt irri- 
tation or prominence of a gum, or when it appears the 
gum will certainly burst in a day or two. Under such 
circumstances lancing the gum will spare the infant much 
suffering. In a smaller number of cases it may be neces- 
sary to lance a red and swollen gum when the tooth is not 
so near — as when a child has convulsions, or is attacked 
with other serious ailment. But this is done to scarify 
and relieve the turgid gums, not to divide them down to 
the tooth. 

Lakcing thf GrM.H of Childkkn.— This is very easily 
managed, and any intelligent 
jHjrson seeing it done once or 
twice may do it effectually. The 
operation may l>e performed with 
a guindancet {vide p. 41)1), the 
edge of which must be jdaced 
verticiilly on the t<»p of the in- 
flamed gum, and moved along, 
pressing firmly at the same time, 
till the edge of the instrument grates on the tooth. Care 
must be taken that the instrument does not slip. 

The best way to lance the gums of infants is to place two chairs near 
« window, so that the light falls on the operator. The child’s narss, 
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sitting on one chair, should allow the head of the child to fall gontly 
backwards on the operator’s knees. Then the lancet may be easily used 
as mentioned above. If the child is restless, a shawl may be wrapped 
round its body to prevent the hands Ijeing raised to the mouth. 

During teething there is a demand in the system for 
certain mineral matters, of which the principal is lime, 
which plays a considerable part in the construction of the 
teeth. Therefore, when teething is difficult, or when the 
maladies mentioned below supervene, a little lime-water 
may be given (vif/f Ilecipe 2**)). A few spoonfuls may be 
mixed daily with the food of the child if being fed by hand. 
Or if ‘ phosphate of lime ’ is procurable, a couple of grains 
should be given in a little water with each meal, instead 
of lime-water. 

The principal maladies occurring during, or excited by 
teething, are as follows ; — 

1. Various Forms of Skin Diseases. — Almost any 
Tariety of skin disease may occur during dentition. Most 
frequently skin affections at such times take the form of 
‘ breaking out,* or eczema , near tbc ears ; or of ‘ rose 
rash or erythema pp. 38<>, 306); or oi pomphoU^ {vide 
p. 398) ; or the glands underneath the chin may swell. 
It frequently happens that, in spite of any treatment, these 
skin affections persist during the whole period of teething, 
then getting well. They arc seldom dangerous, and rarely 
need much medical treatuient. They frequently serve as 
a relief to the system, and if they are suddenly checked, 
disease of some internal organ may manifest itself. It is 
generally better to abstain altogether from external medi- 
cinal applications. The parts affected should be kept 
perfectly clean by washing frequently with glycerine soap, 
after which a little cold cream or simple ointment may 
be applied. Maintaining the bowels freely open by castor 
oil or by citrate of magnesia, together with the careful 
regulation of the food, are the best means of curing these 
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eruptions. They are often increased by acidity of tbe 
stomach, and are then much benefited by 2 or 3 grains 
of bicarbonate of soda, or magnesia, given daily. If there 
is debility or feverishness, a grain of quinine may be 
added. 

Hose rash, roseola, or red gunu and erythema, all sic in 
affections occurring during teething, are described under 
8hm Diseases, pp. 38G, 387. 

2. Thkush, or Aphth.« (vide p. 440). 

3. Flatulence ( vid *' p. 273). 

4. Vomiting. — Vomiting during teething is common, 
and may be connected with skin maladies, or with diarrhoea, 
or be a symptom of disordered stomach (vide p. 415), or 
may occur unassociated with other ailments. It may 
depend on indigestible food, or on too frequent feeding ; 
or it may arise from that intimate communication between 
the different nerves supplying the teeth and stomach, as 
before noticed (p. 420 ), and by which the irritation arising 
in one part is conveyed to, and reacts on, another part of 
the body. Vomiting, therefore, is to be relieved by atten- 
tion to the food, giving particular care to the cleanliness 
of the utensils used, if the child is taking other sustenance 
than human milk ; by relieving constipation or diarrhcca 
by appropriate remedies ; and by lancing the gums if they 
present the appearances described as indicating the use of 
the instrument (vide p. 434). 

5. Diaekhcea (vide Infantile Diarrhcka, p. 172). 

6. Cough. — Cough of a short, dry, hacking character, 
often commencing soon after the child is put to bed, is 
caused by sympathetic irritation of the upper pai*t of tlie 
air-passages, is of a iiervr)U8 nature, and will be best 
relieved by bromide of potassium (Recipe 20). But cough 
of a different character, accompanied by wheezing of the 
breathing, and feverishness occurring during teething, 
iniist be looked upon with suspicion as the possible com* 
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mencement of bronchitis or inflammation of the lungs, and 
Recipe 57 should be given immediately. 

7. Bronchitis and Pneumonia {vide pp. 105, 328). 

8. Convulsions {vide p. 145). 

9. Paralysis of Infants {vid-e p. 344). 

10. Disorders op the Stomach {vide p. 417). 

Teeth, Second or 1*j:um\nent Set. — Tho udMincc of the second set 
of teeth ciiuses the absorption of the root.s of the temporary or milk 
teeth, and thus facilitates their sheddin^»-, the crowns fallinj^ off and 
lt*aving room for the permanent teeth to come forward and supply their 
plac€‘S, in which process the following order is u-sually obser\ed. First, 
between live and six \ear« of age, the permanent molars nr grinders 
(four in number) appear, immetliatrhj behind the milk molar.", and for a 
short time the child has four p*rmaneiit and twenty temporary teeth. 
The froJit te*‘th, middle incisors (four in numbiT), are next shed and 
renewed, usually when the child is betwetoi seven and eight. Then a 
year or so later the bide or lateral incisors (four in number) are replaced 
by others. The anterior double teeth molars (in number four) are re- 
placed about the ninth year by the Incnspids^ or small or false permanent 
molars, and about the tenth year the posterior double teeth molars (four 
in number) are replaced by similar teeth. About the eleventh year the 
canine teeth (four in ntjmber) are replaced, these being the last of the 
milk teeth to bt? exchanged. Near the twelfth year four more true or 
large molars arise, and the appearance of these teeth is regarded as a 
sign that the child is twelve years old. The ihini double teeth (molars), 
or wisdom teeth (dentes sophmtue)^ four in number, seldom appear until 
three or four years sub.se»juently, and often later. The number of the 
second set of teeth when complete is tliirty-two. 

As a rule, uo trouble attends the appearance of any of 
the permanent teeth, excepting the wisdom teeth. But 
sometimes the front teeth are too crowded, and the side 
teeth may grow so out of line as to irritate the mouth 
and require extraction. In many cases the individual may, 
by constantly pushing with the tongue, do much tow’ards 
maintaining the teeth in an even row. 

The cutting of the wisdom teeth is often attended with 
pain. The difficulty arises from the teeth appearing so 
close to the curratare or angle of the lower jaw that the 
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mucous membrane of tlie mouth, where passing from the 
<*heek to the jaw, is caught by the rising wisdom tooth, 
and nipped every time the mouth is closed. Ulceration is 
produced, and a troublesome sore may result. Sometimes 
there is stitt'ness, or even closure of the jaw in consequence. 
The best irtatmcni is to nip away, with a sharp pair of 
scissors, any overhanging fold of membrane, so that the 
teeth may not i>ress upon any part of tlie texture of the 
mouth when the jaws are closed. The ulcer will then 
heal, particularly if touched occasionally with a camel- 
hair pencil charged with strong alum water, or with 
vinegar. 

TESTICLE, lEFLAMMATIOE OF THE.— May arise from 
various causes, as injury, mumps, and gonorriuea. The 
whole organ may be aft'ected, or the posterior part may 
be chiefly implicated. The symptoms are heat, swelling, 
redness, great tenderness, pain between the legs, aching 
and dragging sensation in the loins, feverishness, nausea, 
and sometimes vomiting. If discharge has been coming 
from the penis, it ceases when the testicle inflames. 
Both testicles may be affected, but usually the right is 
attacked. 

Treatment,— If an injection is being used it should be 
stopped. Perfect rest in bed is desirable, and the inflamed 
part should be raised on a small pillow. It should be 
assiduously fomented with hot poppy- water {vide Appendix, 
No. Bl), and if the inflammation is violent, and the pain 
and tenderness unbearable, leeches should be applied (one 
for each year of the person’s age up to thirty), not on 
the testicle itself, hut along the course of the cord in the 
flexure of the groin. Magnesia draughts (vide p. 15) should 
be given to relieve feverishness. If necessary, the bowels 
should be well opened by successive doses of Itecipe 2, and 
chloral (Recipe 64) should be given at night to relieve pain 
and aftbrd sleep. The attack runs its course in al^ut 
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ten dajs» after which the testicle will require to be sup- 
ported until all remaining hardness and swelling subsides, 
which may not be for some weeks. If a person with 
swelled testicle is unable to keep at rest, as advised above, 
the great thing is to support the parts >vell by a suspensory 
bandage, or with the haudkerchitjf as described below. In 
severe cases the person is totally unable to move about, 
however much he may wish to do so, and in all cases the 
less he does so the more quickly 'will a cure be brought 
about. 

When swelled testicle occurs to hoys with the pain 

and swelling are usually moderate, and beyond raising the 
organ and fomentations, no treatment will be required. 
This form of swelled testicle subsides rapidly, without 
leaving any permanent swelling. 

[If a .«u^ponf•ory baivlajre is nr»t (ilitainabli*, a siibstitiit*' may bt* formed 
by a broad baudnire and a bandkerclii»‘f. The bandaire should be passed 
round tin- waist like a btdt, and faMeiied. Then the liaudkerchief should 
bn folded into a trianjrular form. The centre of tin* base of the triangle 
is to bo passed undi’i* und behind the pur>c, as far os possible. Then 
the two lateral ends of the handkerchief arc to lie drawn up, and passed 
(oil each side) tirst in front, and then over and behind the waist-belt, each 
end Iwing then brought in front of that part of the handkerchief passing 
over the bandagt*. The two enils are then tied together. The front end 
of the handkerchief is tlnm brought up, passeti under the bandage, 
carried over it, and attached to the knot foi-nnsl by the other two ends. 
In this manner a bag ma\ Ih' fvirmed.j 

TETAHUS. — The disease usually commences with stiff- 
ness of the neck and about the jaw’s, which are opened and 
closed with difficulty. The person frequently regards this 
os due to cold, and thinks it rheumatism. There is often 
difficulty of swallowing, leading to violent ejection of fluids 
from the mouth or through the nose. In some instances 
the malady does not proceed further, and the patient may 
recover. But in other cases, in the course of a few hours 
or days the jaws become firmly closed, constituting * lock- 
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jaw.* Spcmna of tbe limbs and body also supervene, by 
which the patient may be bent like a bow, resting on his 
heels and the back of the head ; or the body may be bent 
to either side. Sometimes the hands and forearms to the 
elbows escape these s[>asms. The face is contorted into a 
frightful grin, known as the rian.'t sanhmicns. There is 
agonising pain in the limbs during tlie spasms, and also at 
the pit of the stomach, shooting through to the back. 
The spasms recur at periods varying from a few minutes 
to hours ; but during the intervals between the spasms the 
muscles remain hard, and do not thoroughly relax unless 
the patient sleeps. During the spasms the breathing is 
laborious, the skin is hot, and drenched with perspiration. 
The jmtient may die from suffocation, in consequence of 
spasm of the top of the windpipe (gJoitia)^ or from spasms 
fixing the muscles of the chest and preventing breathing, or 
he may die from exhaustion. The rau^tes of tetanus are not 
well under8too<l. It sometimes follows exposure to cold ; 
in females, cold bathing during the monthly period has 
excited it ; and it often follows wounds or injuries ; but it 
would seem some i>eculiar irritable condition of the consti- 
tution must be present when tetanus occurs from such 
causes. It has been noticed at p, 4*38 that stiffness of the 
jaws may be caused by cutting a wisdom tootii, so that 
when symptoms of the kind present in young people, it 
will be well to ascertain if this is the case. 

Tetanus may be mistaken for hydrophobia (?uWc p. JlOO), 
and nVc verm. But in hydrophobia there is generally fear 
of water ^ in tetanus there is no such fear. In hydrophobia 
there is no lockjaw, in tetanus lockjaw. In hydrophobia 
there is constant ‘ hawking ’ and spitting, in tetanus none. 
In hydrophobia there is complete relaxation of the muscles 
after any convulsive seizure, in tetanus the limbs remain 
more or less hard between the straggles. There is gene- 
ral)^ the history or n^ark of i}o^-bite in the one case. 
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not ill the other 5 but probably the mark of some other 
injury. 

Tetanus may also be mistaken for poisoning by strych- 
nine {vide p. 586). In tetanus some exciting cause, as a 
wound, is often present. In tetanus the muscles of the 
jaws are first affected, which is rarely the case in poisoning 
by strychnine. In poisoning the spasms chiefly affect the 
extremities, and in tetanus the hands and forearms often 
escape. In poisoning, although the jaws may be firmly 
closed, the mouth can be opened during the intervals be- 
tween the spasms, and there is no real ‘ lockjaw * as in 
tetanus. Tetanus comes on more gi-adnalh' than the effects 
of strychnine, which presents in a few minutes after a 
poisonous quantity has been taken. In tetanus the spasms 
do not thoroughly relax even bet ween the paroxysms; in 
poisoning the periodical relaxation is complete. 

Hysterical convuUions have been sometimes mistaken 
for tetanus ; but a reference to the description of hysteria 
[vide p. 605) will at once show the difference. 

Treatment, — Chlorodyne, or chloral, to relieve pain and 
spasm, supporting the strength with good soups and 
stimuhiTits (to give which a tooth must often be removed), 
are the requirements. Ice, if procurable, may be pounded, 
put in a bag or cloth, and applied over the spine. 

f If the* above remedies do not relieve the spasm, 5 drops of chloroform 
with 20 miuims of tincture of opiuoi in an ounce of water; this not 
oeeroinf^ efficacious, morphia (Recipe Oo), that medicine being repeated 
every four hours, which a])pt*ars most soothing.]] 

Infantile Tetanus, or tetanus neonatorum, — Lockjaw, 
or even complete tetanus, sometimes occurs to infanta, 
generally between the third and tenth day after birth, and 
when slight is spoken of by nurses as * nine-day fits ’ (idde 
p. 145). It is usually^ preceded by premonitory symptoms, 
such as restlessness, whimpering, broken sleep, yawning, 
%ni hast^ 8nq.tobes the mother’s breasts, which are soon 
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relinquished ; but often such symptoms are not noticed^ 
or referred to some other cause. Probably the first thing 
which attracts attention is inability of the infant to take 
the breast pro 2 >erly, which may be attributed to some fault 
of the mother’s nip 2 )le, or to tongue-tie of the infant, until 
at length the infant’s jaws are noticed to be stiff. When 
an infant has taken the breast properly and then does not 
do so, suspicion of lockjaw' should arise, and the jaws 
should be examined for stiffness, lioscula or ‘ red gum ’ 
(p. 387) is sometimes associated. If the disease goes on, 
the symptoms as detailed at p. 440 present. The causes 
of the tetanus of infants are exposure to impure air, or 
chill, or mismanagement and irritation of the navel-string. 
The treatment consists in giving nourishment, the best 
being the mother’s milk. The jaws must be gently sepa- 
rated by the end of a spoon proteebid by a little linen rolled 
round it ; and then milk, diluted with one-third the quan- 
tity of lime-water (Recipe 25), should be given cautiously. 
If there is difficulty in swallowing, not more than half a 
teaspoonful, or even less, should be given at one time, but 
the attempt should be hourly repeated. An enema half 
milk, half lime-water {cuh Recipe 25) should also be given 
thrice daily, and a warm bath {vide Apyendix) twice daily. 
As medicine half a grain of chloral, and 1 grain of bromide 
of potassium dissolved in half a teaspoonful of water, every 
five or six hours. 

TMI&ST. — Thirst is a sjmptom of disease {vide p. 37), 
and is always an accompaniment of fevers. Thirst also 
attends certain forms of dyspepsia, and is a prominent 
symptom of diabetes. Pure wafer may always be used to 
allay thirst. Citrate of magnesia is often beneficial (vide 
p. 15). 

THROAT, DISEASES OF THE. — Sore-throat occurs as 
a symptom of various maladies, viz., diphtheria, scarlet 
fever, mumps, consumption, syphilis, inflammation of 
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the windpipe, croup, thrush, small-pox. The principal 
affections of the throat itself are — 1, hoameness ; 2, elon- 
gated uvula \ 3, inflammation and its results-^ 4, enlarged 
tmisils, 

1. Hoarseness. — Hoarseness arising from cold depends 
on irritation about the top of the windpipe and back part 
of the throat. It is usually more pronounced in the 
morning, passing off as the daj" lulvances. For simple 
hoarseness unconnected with serious symptoms, flannel 
round the throat, a mustard poultice, the feet in mustard 
and water at night, and an expectorant (Recipe 57) are 
sufficient. 


ef/i, caused by over-exertion of th»‘ orq-an by singrers or public 
speakers, or by clerp-ymeu, is so common in the latter class as to be 
named * clerprj'man’s sore -throat.’ It rnO'»t fr€‘quently arises from straining 
of the voice by too long or too frequent speaking. The stiff band-like collar 
many cbjrgyuien wear prea'icj^ on the throat when the head is bent, and 
produces constriction of the parts. The forward and downward inclina- 
tum of the head when preaching, neceSvMtated by the position of cleigy- 
men, is another cause, for barristers, who from their posit ion when speaking 
Iwk upwards, rarely .suffer, (’old and damp churches, or pasring from 
hot churches into the cold air, also tend to congest the throat, liut in 
many instances of clergyman's sort*-throat then* is evidence from their 
aninmie appearance of constitutional debility. Clergyman’s sore-throat 
ia rarely connected with any inflammatory action. Hut the throat may 
be red and congested and fee! sore. The only effectual remedy is restf 
and then gradually bringing the vuict' into jjlay, while avoiding the 
band-like stock and alsi) looking down as much as possible. But a few 
days’ r«'at is insuflicient, some caaivs rexjuiring weeks or months. When 
‘clergyman’s throat’ is ft!art‘d, it ia well for the throat to be ‘hardened’ 
from the first. While the beard ia allowed to grow, as a protection 
against sudden chills, the throat should he rather exposed to the mr than 
wrapped up in woollen ‘ comforters.* An alum gargle (Recipe 100) may 
always he used with advantage. 

A piece of b(frax of svda, about the size of a pea, allowed to melt in 
the mouth, before speaking, often affords temporary relief. C/Uorate of 
pottuh tabloids may be used for hoar8«*ness, and have the advantage over 
gargles that they are gradually dissolved in the saliva, and are thus con- 
stantly brought into contact w ith the atfin ted parts, (."liildren take the 
tablets readily, as they have no unpleasant taste ; while the convenience 
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of carrying them in the pocket commends them to travellers. Burroughs 
and Wellcome's * voice tabloids ’ of cocaine with potash and borax are 
recommended. When, in addition to huskiiiess or hoarseness, the tonsils 
are red and swollen, a solution of nitrate of silver (strength 8 grains to 
1 ounce of water) may be applied to the tonsils, with a camel’s-hair 
brush, twice daily. Quinine and iron (liecipe 70) may generally be taken 
with advantage. 

2. Throat, Elongation of the Uvula op the. — The 
uvula is the appendage to the soft palate, which ina}' be 
seen hanging in the centre of the back of the throat. Its 
office is to prevent fluids regurgitating by the nostrils 
during swallowing. When the uvula is affected by cold, 
or from public speaking, or sometimes participating in a 
deranged state of the stomach, it becomes relaxed and 
elongated, so as to extend down to the back of the tongue. 
This produces irritation, with huskiness of voice, and a 
peculiar hacking cough, especially when air is inhaled 
through the mouth in reading or speaking, and often also 
nausea or even vomiting. Alum powder, or nitre, may bo 
applied night and morning with a brush, and attention 
should be paid to the state of the bowels. 

[If tbi.<< does not succeed, 10 grains of nitrate of silver dissohed in an 
ounce of w'ater should \*** applied %vith a caiuerH-hair brush or feather 
twice daily. These mean.s failing, one-third of the length of the uvula 
should be cut off by the surg*‘.»a. • 

3. Throat, Inflammation op the. — Dangerous forms 
of inffammation of the throat ore mentioned as occurring 
in Scarlet Fever and Diphtheria, Sore-throat is also a 
symptom of venereal disease. But when the throat is 
affected by such causes, other symptoms will be present, 
as detailed under the headings mentioned. Here is con- 
sidered that inflammation of the throat which arises fVom 
cold, and to which fatigue, anxiety, and depression, and 
the foul air of sewers and drains predispose. Sore- throat 
from cold may be mild or severe. When moderate it 
eonstitntes » common 9ore‘tbroat; fi^nd ma^ or majr not 
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be attended with some degree of hoarseness of the voice, 
which shows that the parts behind the throat are more or 
less implicated. When sore-throat is severe it constitutes 
quinsy. In this case generally one, but sometimes both, 
tonsils are affected. The part attacked becomes much 
inflamed and swollen, and often either ulcerates or Ujathers,^ 
When ulceration takes place, there is increasing soreness, 
swallowing is painful, and the ulcers may be seen as raw 
deep sores on the tonsils. When ‘gathering* or suppura- 
tion occurs, there is increasing swelling, much throbbing 
pain in the throat, x)ain in the ears, headache, great diflS- 
culty of breathing and of swallowing, constant desire to 
swallow, while fluids put into the mouth may run through 
the nose. The process of ‘ gathering * occupies three or 
four days, when the absct^ss breaks, discharging thick 
fetid matter, which affords immediate relief. 

Treatment, — Mild cases of sore-fhroaf are sufficiently 
met by a mustard poultice applied externally, an occasional 
aperient (Itecipes 1 and 2), and an alum gargle (Recipe 100). 
Ulcerated sore- throat requires touching with concentrated 
aluTu solutions (powdered alum 3 drachms, water I ounce). 
When the tonsils gather, fomentation should be used out- 
side ; the throat should be frequently steamed ; ice may 
be given to suck ; rahnatii'e doses of cliloral {ride p. 10) 
may be used to allay pain and procure rest; and, if 
possible, the abscess should be lanced by a surgeon. 

[Nitrato of solution {atrengtli 10 graiiis to an ounce of distilled 
or boiled water) may be us<*d in prffeionco to alum fiolution.] 

4. Throat, Exlaruemekt op the Tonsils of the. — 
Enlarg4‘ment of the tonsils is frequtmtly the result of re- 
peated attacks of inflammation. But enlargement of the 
tonsils often occurs gradually to children and young per^ 
sons, and more commonly if there is any constitutional 
scrofulous taint. Residence in marshy damp localities 
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favonrs this affection. The tonsils become enlarged and 
hardened; there is some difficulty in swallowing, heavy 
breathing, and often more or less indistinctness of speech, 
with a peculiar nasal twang. Some degree of deafness 
may be present, and the person sleeps with the mouth 
open, snoring loudly. The patient is liable to acute 
attacks of sore-throat, from slight exposure to cold. This 
enlargement of the tonsils is more common in cold than 
in tropical climates; but it often presents in children 
during the cold season of the northerly ijrovinces of India 
where the nights are characterised by a low temperature. 
It also occurs in the colder climates of the hill stations. 
The treatment consists in avoiding cold and chill, and in 
improving the general health by tonics, of which probably 
citrate of iron and quinine (Itecipe 7(^) will Ixj the most 
beneficial. The diet also should be nutritious. Alum 
gargle (Recipe 100) may be used; but local applications 
do little good. As a rule, enlargement of the tonsils will 
decrease as the patient grows older and stronger. 

Painting with solution of nitratv of silver, or of irsline, as frequently 
reconimended, has in some iustances ap[vear<>d to irritate, and thus favour 
the growth of the tonsils. K\ci>ioD, c»r cutting off the tonsil, is some- 
times advocated. This operation is, however, seldom really necessary, 
and never so unless the parts l)©corae white, hard, am! tut enlarged as to 
interfere distreswingly with swallowing or spe«rh. 

Groat caution ought to be exercised in taking a child frt)in India to 
Europe with enlarged tonsils. Unless father Hilmeats fi»rb id, enlargement 
uf the tonsils would atford a go<xl argument for k<>«'ping the child In 
India for * another year.’ In any case, care and warm clolbing on 
passing out of the tropics are essjujlially nwce.H«arv, for an increaiie or 
recurrence of the malady is \ety likely Uj take place as iIh; colder climate 
JS entered, or even after ««)me length of residence therein. 

THRUSH, or APHTHiE. — This is a disease sometimes 
called * white mouth,' and generally affecting children, 
especially those brought up by hand, and particularly if 
there is a scurvy taint (pide p. 381). It commences with 
peevishness, feverishness, and often disordered bowels* It 
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consists of an eruption on the tongne, lips, cheek, and 
gums, of small white, vesicles, which discharge a whitish 
mucus like morsels of curd, for which they are often 
mistaken, and which consist of microscopical vegetable 
'parasitic growths (named O'ulhnn albicans). This mucus 
adheres for some days, and, then falling off, discloses 
small ulcers. As a rule, thrush is not dangerous ; but it 
sometimes spreads into the throat, inducing diflSculty of 
breathing and of swallowing ; and occasionally, in very 
weakly children, spreading ulceration, gangrene, or morti- 
fication of some part of the mouth, may result. The 
parasite noted above is probably generated in a dirty, sour 
condition of the feeding-bottles. Then such causes as 
debility, improper food, sour milk, impure air, irritation 
from teething, produce a disordered state of system, from 
which originates an unhealthy condition of the mouth 
suitable for the lodgment and growth of the parasite. 
Treatment should be directed towards the recognition and 
removal of the causes. If the bowels are costive, citrate 
of magnesia should be given (vide p. 15); but if, as more 
usually hapjjons, there is diarrhma. Recipe 18. If there is 
great debility. Recipe 60, and as soon as procurable Recipe 70 
instead. The source and preparation of the food must be 
B|>ecially investigated (vide Feeding of Children, Chap. V,, or 
/nd<v'),and a little lime-water (Recipe 25) should be given 
with the food. The child should be removed from any 
source of impure air, and if it is teething and the gums 
are swollen, they should bo lanced (vide p. 434). The child 
should be fed frequently, as sucking is painful, and the 
pain causes the cdiild to refuse the breast. Cleanliness is 
most essential, and after every meal the mouth should be 
washed out with warm water. The secretion in the mouth 
should be removed by frequently, but gently, washing the 
mouth with a piece of lint, firmly fixed on a stick of 
whalebone, and moistened with hot water. No force 
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ebonld be used to detach the flakes^ onlj those loose being 
taken away. Afterwards alum, 1 drachm mixed with 
honey 4 drachms, should be applied, which will tend to 
destroy the parasite. 

Sometimes an appearance resembling thrush is found 
at the outlet of the bowels, when the thrush is popularly 
said to have ‘passed through.* The parts should be 
washed with alum solution (Recipe 97). 

[If thw does not succeed, the enijdion shouhl }>o brushed, twice dailv, 
with a solution of hyp<>«uJphite of s<Kla 1 drachiu, water 1 ounce, which 
is reputed to destroy parasites.] 

toothache. — T oothache is generally cau.sed by irrita- 
tion or inflammation of the nerve of the tooth. Decay of 
the tooth until the nerve is expt»sed is the most frequent 
cause. The decay commences on the outside of the tooth 
and saps inwards. Frequently a slight chip or injury of 
the enamel initiates the decay. But the decay of food 
undergoing decomjiosition between the teeth, or in the 
natural depression.s of the teeth, chemically affects and 
destroys the enamel, acting much in the same manner as 
acids. A fungoid growth (Lepioihrix luccaliH) found in 
the mouth attacks carious teeth, and helps the decaying 
process. Decay is often very insidious, and the fact of it 
being present is frequently only known by the* occurrence 
of pain. It would be well if the teeth were .«*ysteniatically 
examined several times a year. A warning of pain, how- 
ever slight, should never be neglected, and should lead to 
investigation and to such measures —stopping or other- 
wise — as may be required. The teeth of women during 
the period of pregnancy {vide p. J159) are apt to decay 
rapidly, and are peculiarly sensitive — a good reason for 
having them ptit in order previous to that event. In 
young people decay runs a more rapid course in conse- 
quence of the structure being softer, the shell thinner, and 
the pulp larger than in the teeth of older persons — an 
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additional reason why the teeth of young people should be 
especially attended to. The great preventive of decay is 
keeping the surfaces of the teeth clean of the food, tartar, 
and mucus that lodge between and about them, and the 
use of the tooth-brush should be taught as soon as there 
are teeth. As a rule, and especially when there is a thick, 
sticky saliva, a saponaceous tooth powder, or soap, should 
he used. Many tooth powders Are not only useless but 
actually injurious. 

A /W/t pi/ivder slunild alkaline; linely pulverLst-d, that it may not 
mechanically abradcM he teeth: antiseptic, to destroy micro1)es ; should 
contain nothing irrit at in<r to the gums; and should he jihnsant to the 
taste. Pumice powder is too gritty : camphorated chalk makes the gums 
sjKjngv. 'the following is a recipe: — IVecipitated chalk 1 ounce, 

pow’dered Castile floap 1 draclim. oil of eucalyptus 1 drachm, and, if no 
ohjection to tl»e taste, carbolic neid half n drachm. 

Although decay of a tooth is the most common cause 
of toothache, it may present without any deterioration of 
the kind. Toothache is sometimes neurulgicy coming on at 
regular intervals, and then sound teeth are attacked. This 
will recpiire purgative medicine, followed by quinine. In 
some eases the crown or body of the tooth is unaffected, 
but the fangs or roots are diseased, causing tlie tooth to 
feel big and tender. This is usually associated with a 
succession of gum-boils {vide p. 290), and extraction of the 
tooth is generally necessary. 

A large inunber of nostrums are sold as cures for 
toothache. But there is no specific cure. A hollow tooth 
may often be kept easy by filling it with beeswax. When 
there is a large hollow, and pain is severe, a good applica- 
tion is a mixture of camphor and opium, of each one grain, 
made into a paste, with which the hollow tooth should be 
filled, the cavity liaving been previously dried by means of 
lint or cotton-wool. Or a few drops of spirits of camphor 
(vide p. 24) may be applied on a small roll of lint. Strong 
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snafP, or a small quantity of black pepper, snuffed up the 
nostrils, often affords temporary relief. 

In addition, the following may be procured. For application to the 
inside of the tooth on lint, a drop or two of creosote, chloroform, lauda- 
num, oil of peppermint, oil of cajeput, or oil of cloves. Cotton-wool wet 
with chloroform, placed in the ear, often gives relief. A mixture of 
10 grains of alum dissolved in half a drachm of chloroform may be applied 
to the tooth by means of lint or cotton-wool. Equal parts of chloral and 
camphor form a syrupy liquid, .which may be used both to put in the 
tooth and to rub the face with. Collodion is also a good application. 
The cavity in the tooth is first to be carefully dried by means of a little 
lint, or the collodion will not adhere. One or two drops are then intro- 
duced, which, while liquid, exactly fill the cavity. As the ether contained 
in the collodion evaporate-s, the pain is assuaged, and a protective layer 
of collodion is formed in the hollow. A mixture of creosote three parts 
and collodion two parts forms a kind of jelly. Placed in the tooth it 
dries and forms a hard mass, which protects the decaying parts from the 
air, and thus redie ves the pain. Nitrate of silver scrajied to a point and 
applic*d to the interior of the tooth will, if well manageil, bo sure to afford 
relief. Burroughs Wedlcomes M'ocaine Tabloid,’ containing ono- 
aixth of a grain, placed in the cavity of thet<M)th and covered with cotton- 
wool, is much recommended. Liniments, as Bocipes 90, applied ex- 
ternally, are also often useful. But if a tooth is too far gone to bo stopped, 
and is the site of periodical pain, the only certain relief is extraction, 

TOOTH-DEAW Ilf G. —To be able to draw a tooth mode* 
rately well would often prove a useful knowledge. A few 
plaiu directions may enable the amateur to relieve a class 
of sufferers often glad to incur some risk rather than 
endure the continuance of the pain. 

The front and eye teeth may be best pulled out with 

A straight forceps. The gum should be first separated 
from the neck of the tooth, by passing a gum-lancet 
to the extent of less than a quarter of an inch be- 
tween the gum and the tooth. Then the blades of 
the forceps are to l>e placed, one before and one 
behind the tooth, and the ends made to clip just 
where the tooth dips into the gum* The right 
hand then grasps the handles of the forceps, while 
the forefinger is at the same time thrust in between the 
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handles, thus preventing too great pressure being made, 
by which the tooth might be snapped off. If it be an 
upper tooth, the operator may steady the patient’s head by 
getting it beneath his left arm, and 
then pulling down, giving the tooth 
a lateral twist at the same time, by 
which it is soon drawn if the j>ull 
be steadily made. If it be a lower 
tooth, the operator steadies the head 
in the same way, but with the thumb 
of his left hand on the sound teeth, 
presses the jaw down, whilst his 
right hand pulls up, twisting as he pulls the tooth. The 
inode of extracting from the upper jaw is here shown. 

Drawing a back tooth is a more difficult matter, and is 
effected with forceps of different shapes, the claws being 
turned downwards instead of being straight, as shown in 
the following diagram of the forcei)s clasping an extracted 
molar or back tooth. The forceps must be applied round 




the neck of the tooth, as described for the front teeth. 
The forceps should be grasped firmly, the tooth moved 
from side to side with a twisting motion, and then pulled 
straight out. In extracting teeth with the forceps, three 
things should be kept in view ; firsts to prevent the forceps 
pressing too heavily round the neck of the tooth, by which 
it is liable to be broken ; secondly ^ to loosen the tooth by a 
twisting or lateral motion ; thirdly y to pull it straight out. 
But the pull should not be made with too great yiolence 
or suddenness, otherwise, the tooth escaping from the 
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socket suddenly, the forceps may hit against and perhaps 
break other teeth. 

It may be desirable to draw back teeth with the 'key ’when they are 
much decayed and cannot bear the pressure of the forceps, or when, the 
crown being" lost, there is little hold for the claws of the forceps. Hut 
the key is an instrument with which more harm may be done than with 
the forceps, and therefore its use is not described. 

TONGUE AND MOUTH, ULCEHS OF THE. -May arise 
from salivation^ aphthop, scurvy^ venereal disease, cancer, de- 
bility, or from dyspepsia. When ulcers arise without any 
evident cause they are usually dyspeptic, and the best ap- 
plication readily obtainable is a concentrated solution of 
alum (powdered alum d drachms, water 1 ounce), applied 
several times daily with a feather or brush ; or, this not 
succeeding, strong vinegar may be used in a similar 
manner. Accompanying dyspepsia or other ailments 
should receive appropriate treatment. 

IDiiufe Bul[»huric acid, applied with a feather to the ulcer, will }>e found 
a better remedy than alum. It causes acute pain for a few moments, but 
the ulcers are much less both afterwanis, and heal more quickly.] 

TUM0UE8. — The term is applied to almost any swtdl- 
ing, and does not, as popularly supposed, signify any 
particular disease. There are therefore many kinds of 
tumours, some of which are mentioned under the maladies 
of which they form parts, A common form is the fatty 
tumour, wliich may occur in any part, and frequently de- 
velopes in the scalp. Hhinophyma, or Miammer nose,’ is 
the term applied to a swelling which sometimes forms on 
the nose, usually in the shape of a front and two lateral 
lobes. The terra aneurism is applied to a pulsating tumour 
resoliing from the rupture of an artery. Aneurism most 
frequently occurs in the artery of the thigh [vide p. 502). 
When firm pressure is made in the course of the artery ahem 
such a tumour the pulsation stops, which is a distinctive sign. 
The only cure of most tumours is by surgical procedure. 
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ULCEBB. — Ulcers are raw open sores, generally hollowed 
out lower than the surrounding skin, which may result 
from any inflammation of the surface of the body, as, for 
instance, from boils, or from injuries. Ulcers of a peculiar 
kind are caused by scrofula, venereal disease, scurvy, can- 
cer and gout. Chronic ulcers of the legs are common in 
elderly people, and are frequently caused in the first instance 
by varicose veins (vide p. 45G). Ulcers require different 
treatment according to their cause or condition. The 
most universally suitable application is water dressing 
(Recipe 85), or, if procurabl?, carbolic acid lotion (Recipe 
119). When an ulcer will not heal readily, unless it be 
the chronic ulcer of the leg of old people, some constitu- 
tional taint may be suspected. 

XTRIKE, DISEASED CONDITIONS OF.— The quantity 
of urine passed by a healthy adult in twenty-four hours 
is from thirty to forty ounces. Rut it varies with the 
amount and influence of fluids, and of some solids con- 
sumed. Also with the weather, being more copious in 
cold weather, when there is less sensible and insensible 
perspiration from the skin. The quantity of vrine it 
increased in diabetes, also often in hysteria. It is scanty 
in inflammation of the kidneys, in albuminuria, and in 
most fevers. It is retained in stricture, sometimes in 
hysteria, and sometimes by infants. It is suppressed (i.e. 
there is none secreted) in collapse, and in cholera. It is 
passed more f requently when there is enlarged prostate, 
gravel, stone, irritable bladder, or inflammation of the 
bladder or kidneys. It is passed painfully in most 
maladies connected with the urinary organs, excepting 
diabetes and Bright’s disease. 

The colour of healthy urine is a pale straw or amber, 
and it should show but a very slight quantity of mucus, 
which appears as a filmy cloud. A heavy whitish deposit, 
clinging to the utensil when turned, indicates much 
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mucus, which forms in chronic affections of the bladder. 
A yellowish-brown colour is characteristic of bile and 
jaundice. A smoky hue denotes the presence of a small 
quantity of blood ; a dark brown colour more blood ; and 
a distinct red colour much blood. Blood in the urine (or 
hwmaturia) may occur from a «;rr^at number of causes. 
Such causes may be either local affections of the urinary 
organs themselves, as stone or tumour in the kidneys or 
bladder; or such causes may be general, as scurvy, the 
presence of a parasite in the blood, fevers, &c. In the 
fevers of Africa blood in the urine occurs so frequently 
that it has been specially designated hwmnturic fever. 
Blood in the urine has been noticed as occurring in Indian 
fever {vide p. 2r»0), but it is not ordinarily present. High- 
coloured urine attends most fevers, which may be diflSeult 
to distinguish from blood without the aid of a microscope. 
A milky appearance indicates the condition known as 
chyluria. Matter, or pior, renders urine turbid, and it does 
not clear on boiling. The smell of urine is faint and 
peculiar. In diabetes there is a sweetish whey-like odour. 
In various chronic maladies of the urinary organs there is 
an ammoniitrcal smell. Blood or bloody discharge causes 
a smell like that of faintly tainted meat. 

The principal salts seen as deposits in the urine are 
given under jrrarr/, p. 285, and oralnria^ p. JiU, The 
methods of detecting invisible unnatural conditions, chiefly 
albumen and sugar, are given at pp, 101, 104. 

Caution , — On standing healthy urine undergoes change. 
After a variable time, according to the temperature, it 
becomes cloudy, and emits a characteristic odour. This 
is not indicative of disease. 

TABICOOELE. — An enlarged condition of the veins 
within the scrotum or purse, which feel soft like a bag of 
worms. The swelling is irregularly pyramidal, the base 
resting on the testicle, and the apex pointing upwards* 
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It is most common on the left side, and it is accompanied 
by a dull aching pain, by a sensation of weight, by a 
dragging pain in the back and loins, and sometimes by 
glaiiy discharge from the privates. If the person lies 
down the swelling gradually subsides, with relief of the 
painful feelings. It is worse if the bowels are constipated, 
and is in some cases caused by constipation. Often no 
particular cause is evident, but bicycle-riding tends to 
induce it in those constitutionally predisposed. After it 
has existed some time, it is apt to cause neuralgia of and 
wasting of the testicle. Varicocele may be mistaken for 
rupture or for hydroeele, and the distinguishing features are 
given at p. 59d. The disease may be palliated by wearing 
a suspensory bandage (vide p. t.*{9),by bathing the scrotum 
daily with cold water, and by regulating the bowels to 
avoid constipation. Such meiisures are generally sufBcient, 
although sometimes a surgical oi)eration is necessitated. 

VEINS, INFLAMMATION OF THE.— This, technicaUy 
termed jihlehitis, may occur in any part of the body, but 
the limbs are most frequently affected. It may originate 
from injury, from exposure to wet and cold, or from 
thrombi or clots of blood forming in a vein. The veins of 
the part affected are hard, swollen, knobbed, painful and 
tender. There is stiffness and difficulty of moving the 
part, and often swelling of the whole limb. There is also 
fever, and the temperature may bo 100'’ or upwards. If 
the superficial veins are affected, they may be seen of a 
red or purple colour. In severe cases abscesses may form 
in the course of the veins, or absorption of putrid matter 
may take place producing blood-poisoning (vide p. 587). 
Perfect rest should be enforced. Hot poppy-head fomen- 
tations (Recipe 81) should be used assiduously, and Dover’s 
powder and quinine (Recipe 17) should be given twice 
daily. If necessary chloral at night to relieve pain. The 
bowels should be kept open by Recipe 2, If abscess forms 
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it should be treated as given at p. 41. The diet should be 
strengthening from the first. 

VEIirS, VARICOSE. — This term is applied to an en- 
larged, dilated, and tortuous condition of the veins. 
Varicose veins of the leg are noticed at p, 360, as a result 
of pregnancy. Varicocde (vide p. 45 !•) is also a form of 
varicose veins. Piles (vide p. 347) is a similar condition 
of the vessels of the part. Tiie cause of varicose veins is 
some sluggishness of the, or impediment to tlie circulation 
of, the blood through the veins, which (vide p. 500) return 
the blood from the extremities of the body to the heart. 
Hence the veins of the legs, whicli have the largest 
columns of bloo<l to support, are most likely to become 
varicose. Sluggishness or feebleness of tlie circulation 
may depend on debility from many causes. Impediments 
to the circulation, particularly of the legs, are various ; 
such as pregnancy, or constipation. Occasionally varicose 
veins are found in other parts of the body. The part 
afiected is attacked by dull aching pain, and the varicose 
veins may bo seen — looking dark-coloured — and may be 
felt — like soft, prominent cords — ramifying under the 
skin in different directions, or clustered in raised knots. 
The leg swells, particularly in the evening or after exer- 
tion, Often the veins appear at the point of bursting, and, 
if the disease is neglected, the skin may give way, and a 
copious bleeding may hike place, which continues until it 
is stopped by pressure, or until the i)er8on faints, after 
wbicb an ulcer may form on the leg. 

Treatment , — The part affect<*d should bo frequently 
sponged with cold water ; if the leg, it should he hftpt raised^ 
and fHction with soap liniment should be used for ten 
minutes three times daUy, the leg being rubbed gently up- 
wards^ from the ankle towards the knee, so as to assist the 
venous circulation. Moderate walking exercise may be 
talcen, but only after the precaution of a well-applied 
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bandage (vide p. 495), which should be put on when the 
limb is elevated and not swollen, over a thin angola or 
silk stocking. If there is debility, generous diet and 
tonics, of which iron is the best, should be given (vide 
p. 24). If the varicose veins appear connected with con- 
stipation, Recipe 2 ; or if with inactive liver. Recipe 1 is 
required. In such cases mineral waters (Friedrichshall or 
Hunyadi Janos) are often of great value. If the varicose 
veins are connectod with pre(jHancy, while the precautions 
as above are taken, it will not be desirable to give any 
medicines except castor oil for the relief of constipation. 
Varicose veins from pregnancy usually disappear after the 
birth of the child, but varicose veins from other causes, if 
neglected, may increase to such an extent as to require 
surgical treatment. If a vein should burst, vide p, 512. 

If procura]»le, liecip? 71 ; a?id Kocipo 12 instead of Itecipe 1 if the 
liver ia iiiuciive. For J'pong-injr iiiRtend of cold water, tincture of 
hamamalis oiio ounce, in one piut of water. An rlaetic stocking should 
be procured. The measureriKuits required are. 1. Kound the thickest 
part of the itistep. “ 2 . Kound ankle bone. 8. Kound small of leg, 4. 
Kound tbicUest part of calf. Kouud h*g just below knee. 0. l.«englh 
of leg from heel to just below knee. Tlie measurements should be taken 
when the vein.s or leg are least swollen. 

VEUEEEAL DISEASE, or SYPHILIS.— This disease is 
the consequence of contagion, and there are two kinds of 
sores. One usually presents in about ten days, but may 
appear at any time tip to a month after exposure. It first 
shows, on some part of the genitals, in the shape of a 
small red pimple, which about the fourth day becomes a 
watery vesicle with an inflamed base. Then a little matter 
forms, and, discharging, leaves a sore or ulcer, 

with a hard margin, elevated edges, and depressed centre. 
The other kind of sore usually appears within four or five 
days after exposure, commencing as a pustule, or contain- 
ing matter from the first. It is not hard, but more pain- 
ful than the first description of sore* 
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Next, about fifteen to thirty days after the commence- 
ment of the sore, or after the sore has healed, there may 
be swelling and tenderness of the glands in the groin, 
eventually forming a huho {ride p. 109). If this occurs, it 
may either subside or form matter, which then points 
like an ordinary abscess. The bubo is most likely to form 
into an abscess if it occurs after the softer description 
of sore. The secondary symptoms, referred to below, are 
most likely to present after a hard sore. The sore on 
the privates, and the swelling in the groins, complete the 
symptoms o£ primary syphilis. 


But tlio person is not fr<H- from disease. Weeks, months, f)r 

years afterwards, swundarif may occur. On an avenifrc, the 

period of I heir o[)]»earan( e is in atjout ^i\ we* ks, and in the majority of 
cases the st^quence b much as follow.s. The imt.hou grows db|iirited, U 
probably troubled with rheumatic paiii'^, particularly in the shin-ljones, 
and complains of ioss o( apjM'tito and want of Then tdlher skin 

diseases, or .sore-throat, <«r ulcers <»f the tongue or mouth, or all these 
affections, apimir. I'Ue iuilde.'*f variety of sore-throat b simple redncBS, 
or soreness; but very often theiv are ulcemiionH. The patient has a 
hoarse, guttural way of speaking, and may complain of pain in the ears. 
Next, or at the same time os the sore-tbroat, oppear eruptions of the 
skin, of various descriptions. Perhaps the mo.nt common venereal skin 
affection b a scaly eruption very much a.*' psnria»iM bdeK^ribed < ru/e p. 401 ), 
and which often attacks the jialms of th** hnnd>. The naib may also 
be affected, Iof>M;ning for 8*»me distance from th* ir extreniuies, and In- 
coming rigid traiKSverwly, or marked with faint oval spots hmgitudinally. 
But tlie*e are not the only result.^ of swoinUry syphilis. It not unfre- 
quently attacks the internal no.>^t rib, producing a foul discharge, and it 
may ultimate! v destroy the Vkuicm of the nose. Or it may attack tho 
shin-bones, the .surfaces of which ^w'ell, bt‘come very painful, and form 
what is termed ntfdes. 'i'lieHt* wsifs sometimes gather, burst, and leave 
deep foul ulcers, at the ls»ttoui of which is earious or diseased bone. 
The windpipe may also be implicated, producing huskincss or loss of 
voice, which may become piTinaneut. Internal organs, as the brain, 
rpioe, or liver, may also become diseased, giving rise to \arious anomalous 
symptoms^ only to lie recognised by the experienced practitioner. 

But even this is not the end of venereal. Women frequently miscarry 
as a resaltof sy'pbilitie poison in the systtmi. Children of diseased 
imrents are often bom diseased. When a child is bom syphilitic, it ia 
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weaklj and shrivelled, with hoarse cry, snuffling respiration, discharge 
from the nostrils, and coppcr-colourod blotches on the skin, especially 
about tlio privates. It has a prematurely aged look, and often suffers 
from pemphigus {eitle p. 308.) In other cases such symptoms appear a 
mouth or so after birtli. If the child of syphilitic parents escapes such 
maladies in infanc}’, it is more liable than other children to suffer from 
airophy {vide p. 60), and when growing up the individual is much more 
likely to become consumptive or scrofulous. 

Treatment , — If the means mentioned in the small type 
are not at hand, the parts should be kept perfectly clean, 
an alum lotion (Recipe 07), or if available carbolic acid 
lotion (Recipe 119), should he applied, and the patient 
should be kept as quiet as po.ssihle, taking aperient 
medicine, as Recipes 1 and 2. Then if the sore is not a 
syphilitic chancre it will get well ; and if it is, the best 
method, in the absence of medical aid, will have been 
pursued. For the treatment of bubo, vide p. 109. 

[If the pimplo is observed before it becomes a sore, or cJiancre^ it will 
lie advisable to destroy it by the careful but thorough application of 
nitrate of silver, 'flien the part .should l)e treated with water dressing 
(Ib‘cipe S3). If, however, the ulcer or vhamTe has formed without this 
being done, black-wash (U«‘ipe S8) .Nknild l>e applied with lint, and, pro- 
vided the patient Is not broken down in healtli bv previous disease, blue 
pill should be given, iu 3-grain doses, three times a day, until there is a 
metallic taste iu tlje mouth, or the gums Ix^como slightly sore. If the 
blue pill acts on the bttwels, one quarter of a grain of extract of opium 
should be combined witli each do.M*. Meanwhile the patient should live 
regularly, but nut too low; the clothing should la' warm, and but little 
exercise should lx* taken. 

Ft>r secumlary symptoms, the be.st remt'dy is iodide of potassium in 
five or eight -grain doses. But the Protean varieties of sccondarv' syphilis 
demand the advdce of a surgeon. 

A syphilitic infant should be brought up by hand, so that it may not 
imbibe further poison from its mother, nor infect a nurse. Half a drachm 
of mercurial ointment may be spread on a piece of ffannel, to be tied 
round the child’s waist every morning till the symptoms disappear.] 

VOUTINO. — Vomiting is a symptom of disease rather 
than a disease itself (vide p. 37), and consists of an inverted 
action of the stomach, accompanied by faintness. It may 
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be caused unwholesome food, or by intemperance. It 
is an ordinary symptom of disorders of the stomach and 
bowels, but it is also often indicative, especially in children, 
of some head affection. It often occurs at the onset of 
fevers, and especially at the commencement of small-pox. 
It is a symptom of rupture, of dyspepsia, of colic, of gravel, 
and of cholera. It also occurs from the violence of 
whooping-cough ; it may be produced by poisonous agents, 
as arsenic ; it occurs in sea-sickness, and is often very 
troublesome to pregnant women. The colour, smell, and 
taste of vomited material are instructive and characteristic. 
Thus, in cholera the fluid vomited is whitish. In hwma’- 
tenicsisy or bleeding from the stomach, it is black. In 
certain diseases implicating the urinary organs the odour 
is ammouiacal. Wlien there is sioppaye of the bowels, 
fiecal matter is often vomited. When bile is vomited, the 
taste is acid and bitter, and the colour yellowish. In some 
forma of dyspepsia, fluid looking and tasting like sour 
water is brought up. 

WABTS. — Warts arc growths from the skin, often 
occurring without assignable cause, particularly on the 
hands of the young. Frequently if left alone they 
■ gradually disappear. When warts grow with a thin neck 
a piece of strong waxed thread may be tied tightly round 
the narrow part. After a day or two the wart will fall 
off, and the part should be afterwards daily touched with 
alum. 

[Pare acetic or nitric acid carefully applied every day to a wart will 
destroy it. The ac*id may appUefl with a Htick of cMar wood, and 
etae must be taken that it does not touch the healthy akin, or it will act 
as a caustic and destroy that aWj. The mw} of the acid may V>ecc)ntinued 
daily, so long as no pain follows the application.] 

WETTUHCl THE BEE BY CHILEBEH. — Sometimes it 
depends on thread-worms ; less frequently on the presence 
of a stone in the bladder ; sometimes from a long fore* 
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skin, ttndei* which dirt and discharge accumulate. It 
often depends on irritability of the bladder, perhaps caused 
by a too acid condition of the urine ; it is sometimes con- 
nected with irritable condition of the nervous system, 
causing the child to wake frightened and screaming, as 
described under Convtdsions (vide p. 14G). It sometimes 
occurs from idleness and indisposition to get out of bed. 
The treatment consists in attacking the cause. If there is 
no evidence of other maladies, but there is night screaming, 
bromide of potassium (Recipe 20) may be given with 
advantage. The urine should be examined with litmus 
paper. Healthy urine is slightly acid, and should turn 
blue litmus paper slightly red ; but if the paper becomes 
instantly of a bright red colour the urine is too acid, and 
it will be advisable to give citrate of magnesia {vide p. 15), 
which should be continued until the urine only colours 
litmus paper slightly. When there is no assignable 
cause, the child should be made to empty the bladder im- 
mediately before going to bed, and he should be provided 
with a little vessel which may be taken into the bed. If 
the practice be persisted in, either idly or unconsciously, 
the child should be roused in the middle of the night for 
the purpose of emptying the bladder. He should also be 
induced to hold the water as long as possible in the day- 
time, so that the bladder may become accustomed to being 
full, and no fluid should be allowed for two or three hours 
before bedtime. The child should also be induced to lie 
on the sides and not on the back, in which latt<'r position 
any urine in the bladder presses on the most sensitive part 
of that organ, and induces desire to make water. This 
may be accomplished by fixing a cotton reel behind by a 
string passed through the hole in the reel and round the 
waist, the pressure from which will cause the child to turn 
on bis side. 

[Inateiid of citrate of miignetla obtain Kecipo 35, Benzoic acid may 
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be obtained and tried in one-grain doses up to two years old, and in two- 
grain doses above that age, thrice daily. Electricity to the spine is 
sometinies useful.] 

WHITES. — This signifies an increased secretion from 
the female private parts. The discharge is of a white or 
faintly yellow colour, and may amount to several ounces 
daily. Sometimes it assumes a glairy appearance, more 
like white of egg. The appetite is im]>aired, the bowels 
generally constipated ; there are often palpitations, gid- 
diness, fainting, or neuralgic pains, with flatulence, pain 
in the back or in the left side, pallor, and liysterical 
symptoms. The causes are difficult menstruation, chronic 
inflammation of or displacement of the womb, frequent 
childbearing, want of exercise, luxurious living, and other 
causes of general debility. Tlie irmtnu^\t consists in 
attention to any menstrual disorder, or womb affection, 
which may be present. But if such causes are not evident, 
and the discharge appears to result from debility, treat- 
ment must consist in attention to the general health, to 
diet, and to the state of the bowels, in regular hours, proper 
exercise, and change of air. Cold bathing, or at least 
pouring cold water down the spine, is also advisable, 
except when the woman is pregnant. To arrest the dis- 
charge, alum lotion (Recipe If 7) may be U8e<l as an in- 
jection. Infusion of green tea is a good injt‘ction, and 
may be made by pouring a pint of boiling water on half an 
ounce of green tea, macerating, straining, and using the 
injection cold. For the method of giving a female injec- 
tion, vide AppendUf ‘ Injections.’ 

[Uecipe 107 may l>e usud if tbe alum lotion or tea infusion Is not 
beneficial.] 

WHITLOW. — There are several kinds of whitlow. The 
slightest form occurs on one side of the root of the nail, 
beginning with a little inflammation and throbbing. By 
degrees a whitish semi-transparent bladder is formed ex * 
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tending more or less round the nail. If not opened the 
fluid separates the scarf-skin from the true skin under- 
neath, through which it bursts, discharging watery matter, 
when the finger may get well. But if the matter has been 
pent up for some days it frequently ulcerates the true 
skin, and a little red body sprouts up through the opening 
in the scarf-skin, which is excessively tender, and is vul- 
garly called ‘ proud flesh.’ If this increases the nail may 
be destroyed. The blister should be snipped with scissors, 
and a bread poultice applied, followed in a day or two by 
simple dressing or oiled rag. If red proud flesh forms, 
the dead scarf-skin should be removed, and alum should 
be lightly apidii'd to the part. 

The Second Form of Whiilow occurs in the bulbous ends 
of the fingers. This is much more severe, and the matter 
is deeper 8t‘ated beneath the true skin. No blister forms, 
but the iinger swells and is red, afterwards becoming 
white as the matter approaches the surface. The pain 
extends into the hand and arm, and the nail is usually 
destroyed. The finger should be deeply lanced on the in- 
side, in the direction of its length, and a poultice applied. 
When matter ceases to flow, the part should be plastered. 

The Third Form of Whitlow y called thecal abscess, is the 
most severe. The sheath containing the tendons of the 
finger inflames, becoming hot, red, and teiTibly painful ; 
the finger swells, and tinless quickly attended to, the 
inflammation spreads into the hand and arm, and the ten- 
dons, or one or more bones of the finger arc injured, and 
may slough out. Leeches, bathing the part in hot water, 
and hot linseed-meal xioulticing should be used. The in- 
flamed part should bo lanced to hone early, within 
twenty or thirty hours from the beginning of the attack. 
To secure perfect rest the finger should be placed on a 
splint, which may be cut out of any soft piece of wood, or 
made from a piece of perforated zinc. The splint should 
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extend from the end of the finger to the wrist, and undet 
the finger should be tlie breadth of the finger, but it will be 
more comfortable if made w'ider under the palm. It should 
be wrapped in cotton cloth, to be changed daily, when the 
splint should also be well washed. After the lancing, 
poultices should be applied till the matter ceases to flow, 
and afterwards plasters. However skilfully treated, either 
fix>m a piece of bone being lost, or from contraction of 
the tendons, some deformity often results. In all cases of 
whitlow the hand should be kept in a sling, with the 
fingers pointing to the opposite shoulder. 



An excellent plan to flccure th« advjinlapri of position and immo* 
bUity in fcneh cam'h i? tn bend tio- ell»ow at an ociito aiiffh*, and nu«*> tlu* 
hand towards* the opposite ahould<^r. Then, pinchiof^ up tin* top of the 
coat-sleeve at the wriat, fix it to the* coat wiil» a atroii^r safety pin. The 
alee ve then acta aa a slinjf. If greater immobility ih mjuirwl attach a 
fold of the «lecn*e to the coat, just under the t-llK»\v, with another aafely 
|nn, and attach the inside of the arm aleete to the body of the coat with 
a third aafety pin (vide plaU*). 

WHOOPIH€bCOnOH. — Whooping-cough is called also 
Kinh-cough and chin^eougK It is a contagious cough, 
happening generally to young children, but sometimes to 
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adalts, and usually only once in life. It has been thought 
to depend on a microbe, which breeds on the membrane 
of the throat and nose. It commences as a common 
cough, but after some days the cough comes on in fits, 
after which the breath is drawn in with a long effort, and 
accompanied by a peculiar ‘ whoop.* In bad cases there 
may be twenty paroxysms in a day, and several fits of 
coughing without the whoop being heard. A child with 
whooping-cough soon learns when the paroxysm is com- 
mencing, and is frightened. He rushes to the mother or 
nurse ; or, if of a more advanced age, stamps his feet in a 
state of agitation, and clutches some article of furniture 
by which to steady liiinself. Vomiting frequently attends 
the fits of coughing, and the suffocation of the child 
may appear threatened, when suddenly the characteristic 
whoop is heard, which terminates the paroxysm, and the 
child returns to its play. From the vomiting, children 
with bad whooping-cough frequently cannot retain suf- 
ficient f(K)d in their stomach to supply the wants of the 
system, and may suffer from starvation. Simple whooping- 
cough is never fatal ; but unfortunately whooping-cough 
may excite other maladies. The force of the cough may 
cause blood-shot eyes, bleeding from the nose or from the 
ears, and sometimes I'jtpiure of the tirnm of the ear (vide 
p. 214). Occasionally also rupture {vide p. 589) is caused 
by the force of the cough. In most cases there is some 
degree of bronchitis attending the complaint, shown by 
hurried breathing, feverishness, and by wheezing heard in 
the chest (vide p. 105). In some cases injtammatimi of the 
lungs is induced {vide p. 328). In other instances, from 
injury to the lungs from the force of the cough, the founda- 
tion of asthma or emphysema is laid {vide pp. 60, 330). 
Or there may be, especially in weakly children, tendency 
to hydroc^halusy marked by sudden startings from sleep 
and rolling of the head {vide p. 88). Convulsions may also 
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be excited, the approach of which is indicated by contrac- 
tions of the fingers or toes, or by turning in of the thumb 
to the palm of the hand {vide p, 145). Lastly, diarrhtea 
may supervene {vide p. 172). The ordinary time after ex- 
posure to infection that the disease presents is fourteen 
days. The average duration of whooping-cough is about 
six weeks, but it may get well in a few days or weeks, or 
continue for months. The danger of infection lasts six 
weeks after recovery. 

Treatment , — During the paroxysms of cough the child’s 
back should be supported with one hand, and the forehead 
should be supported with the other. Mucus coughed up, 
or anything vomited, shoidd bo wip<.‘d away from the 
mouth, and the back should be gently rubbed. In the in- 
tervals between the cough tlie chest and back should be 
daily rubbed with eqiuil parts of brandy and salad oil. 
The bowels shoidd be regulated by castor-oil or senna ; 
and ipecacuanha wine in small doses according to the age 
of the child (vidr p. 15) should be given. If th«» child is 
old enough to understand, half a draclnii of salt dissolved 
in an ounce of water snuft’ed up the nostrils may be bene- 
ficial. If the spasms of cough are severe, and there is no 
chest complication, a bath at 08'' Fahr. for ten minutes 
every night will be salutary. TJiis will strengthen the 
child, by increasing the action of the skin and enabling 
it to do its part towards throwing off the disease, while 
it allays irritability and causes better nights. In those 
cases where the cough appears principally of a dry spas- 
modic character, bromide of pohissium (Ri.»cii)e 20) will be 
advisable, and this may be giv<m with tbf‘ ipecacuanha 
wine or at different times. To lessen the depression 
caused by the fits of coughing, 4 drops of sal volatile 
should be given to an infant one year old, and 8 drops 
to a child three years old, after each fit of coughing, in 
a little milk-and-water. The diet should also be well 
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attended to, and no indigestible food allowed. In cases 
where vomiting is a prominent symptom, strong broth or 
soup should be given immediately after the paroxysm of 
coughing, so that there may be time for some digestion 
of food to take place before the next attack. In the 
latter stage of obstinate whooping-cough nothing is so 
serviceable as change of air. But in the earlier periods 
there is often feverishness and tendency to bronchitis. 
When such conditions prevail the patient should be kept 
warm, and the exposure which change of air necessitates 
should not be thought of. Complications, as bronchitis, 
convulsions, affections of the head and bowels, must be 
treated as mentioned under such headings. 

['Inht<*n<l uf braiuly and oil, prorun? soap and opium liniment to rub 
the buck witli ; aiitl rmifniber it is U‘>t f^r inivmal xue. Instead of 
iperaruanba wiiu* pr<><*urf llfcipo r>7. Nunibrrle>!» remedies have been 
triid to cure wlioopingH'oujrh, but none will always succeed. In very 
ba<l cases :i0 drops of chloroform may Ije placed on a handkerchief, which 
is to held fmlf a /(»>( fnim the child's face t/unuff the fit. Ilecipe 60, 
61, 62, 6d may be procured and tried in succession, Inbalinj; the spray 
from an atomiser of a "(dutioii of 1 draclira of carbolic acid iu 14 ounces of 
water may also lx? tried, A solution of Condy’s fluid, 1 drachm to a 
pint of water, may be sniifled up the nostrils from the palm of the hand. 
Whooping-cough frec^uently causes great debility, aud tonics, as quinine 
and iron (Ilecip* 70), should then be given, in doses corresponding to the 
ago of the child (nV/c p. 6),"; 


WOMB, DISEASES OF THE. — Many causes combine in 
inducing a great tendency to womb disease in the European 
female in India — some preventtible, others less so, inasmuch 
as the latter consist of climatic influences. One of the 
first effects of hot tropical climates on the system of the 
European is a greater tendency to affections of the abdo- 
minal organs, in which condition the womb partakes. 
Hence the necessity of increased care, especially as regards 
exposure to cold, or injudicious exertion, during the 
monthly period. The most common maladies which arise 
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from these various influences affecting the womb are as 
follows. 

Amenobbhcea, Scanty or Suspended Flow, or Failure of 
the Monthly Courses, — The monthly affection of women 
commences about the age of fifteen, and ceases about 
forty-five. In the natives of India it generally commences 
and ceases a couple of years earlier. It may be suspended 
or fail under the following circumstances: — Ist, it is not 
present as a general rule during pregnancy or sucMing ; 2ndly, 
instead of appearing at the usual age, it nuty he retained or 
delayed ; flrdlj’, the menses may he secreted for a time, and 
their recurrence prevented ; 4thly, the non^apjmirance of the 
discharge may depend on some mechanical ohst ruction, or on 
disease of the v'omh ; othly, it may he concomitant with 
* change of life.* 

Ist, V'hen the cause of the fa Hurt of the monthly course is 
pregnancy, there will be other symptoms of such condition, 
and nothing is required to l>e done. When the flow is 
not present during surkllng it is in accordance with 
nature, and nothing is required to be done. If the flow 
appears during suckling it is a sign that suckling should 
be discontinued, as the system cannot bear two drains 
(vide Over •'7mr sing, p. G55j. 

2udly, when, instead of appearing at the usual age, the 
discharge is delayed, the girl will j)robably be pale, weakly, 
and debilitated, the bosoms will be little developed, and 
there may also be dropsical swellings of the legs, arms, or 
face. Periodical pains in the back and loins, irregular 
recurring headaches, white discharges, palpitations of the 
heart after slight exertion or on any agitation of mind, 
capricious appetite leading the patient to cat such articles 
as chalk or cinders, and irritability of tem}>er are also 
usually noted. The face may appear ‘ grubby ’ from 
pustules of acne (vide p. 400) ; or there may bo small 
elevations or pimples which do not contain matter, and 
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eegema or erythenut- {vide pp. 886, 396) may appear on the 
lege. In bad cases the complexion becomes sallow, dark, 
or greenish, the condition of the patient soon becoming 
that described as ^green-sickness’ (vide p. 50). Under 
such circumstances tonics are of the greatest service, 
especially those preparations which contain iron ; and in 
the abscnct' of other modieiiies, 3 or 4 grains of sulphate 
of iron [vide p. 24) may be given in an ounce of water 
three times a day during the intervals, but not for three 
days before or after the expected period. ^loderate exer- 
cise in the open air, especiall}' on horseback, but without 
tiring the patient ; a geneivms but wholesome diet, with a 
little wine ; cheerful society without excitement or late 
hours ; the avoidance of close rooms, and cold bathing 
during the intervals between the monthly periods will do 
much good. Change of scene by un fatiguing travel, and 
salt-water bathing, are also often beneticial. The bowels 
should be r(‘gulated by aperients, especially Recipes 1 and 
3. Such medicines, together with hot foot or hip baths, 
to which a little mustard may be added with advantage, 
should always be taken a day or two before the expected 
l>eriod, at which time cold baths should not be used, and 
all kinds of excitement should be carefully avoided. If 
baths cannot be conveniently procured the patient should 
sit over hot water. When pain of back or loins indicates 
that nature is making an effort, and the hot baths are not 
successful, a mustard poultice may bo ap^died over the 
lower x>art of tbe bowels for two or three nights in succes- 
sion. 

[T{ccii>o 16 «liould bt* procured for use previous to the expected period, 
instead of lleeipo 1 ; and Uocipe 71 for use during the interval. If this 
does not succeed, permaiigaiiato of potash 2 grains, extract of gentian 
2 grains, made into a pill, to be taken three times daily, commencing a 
week before the expected period.] 

The above indicaU'H the treatmmt when amenorrhwa occurs 
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in pale weakly girls^ but sometimes the menses are tardy 
in appearing, the patient being rosy and robust, and the 
bosoms and form well developed. In such cases there 
will probably be roughness or sometimes scaliness of the 
face, and often at each period pain of the back and loins, 
flushing of the face, giddiness, and headache. Before 
this comes on the patient should take Recipes 1 and 2 for 
two or three nights and mornings in succession, and a 
mustard poultice should be api)lied to the lower part of 
the bowels. If these measures do not succeed, three or 
four leeches should be applied to each groin, the bleeding 
from which should be encouraged by fomenting. These 
means should be repeated every four weeks until the 
menses do appear ; and after this occurs, a warm bath 
should be taken at night at the a 2 >proach of each 
period, for some time afterwards. The food should be 
principally farinaceous ; and ale, jjorter, and wine should 
be avoided. Exercise both on foot and horseback may be 
freely taken. 

3rdly, the metiscti may have hcefti eecreied for a time and 
their recurrence prevented. The discharge at an early 
period often does not occur regularly at the end of every 
four weeks. The constitution seems to require the in- 
fluence of habit, and for some time slight causes will induce 
suppression. Damp feet, sitting on damp ground, cold 
bathing, standing in a draught, fatigue, passion, excite- 
ment of any kind, fright, or severe menial work, will often 
suddenly check the discharge if present, or j>revent its 
reappearance. When the discharge is suddenly checked 
or prevented, there is usually headache, lassitude, and 
probably pains in the lower part of the bowels ; and it 
Inm been noted at p. 440 that the sudden check of the 
discharge by cold bathing has been known to cause 
tetanus. If there is repeated failure of the monthly flow, 
the constitutional condition becomes the same as, or even 
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worse than, the state occasioned by the non-appearance of 
the flow at the nsnal time of life {vide p. 468). 

The hderruiition of the menses may be caused by the 
debilitating effects of other diseases, such as consumption, 
Bright’s disease, and some forms of haemorrhage. But 
such stoppages are less abrupt, and are not followed by 
the peculiar symptoms above detailed ; while there are 
the symptoms of the other disease which may be present, 
which will serve to point out the cause of the prevention. 

Treaime^it , — When the stoppage of the monthly flow 
occurs as a consequence of other debilitating diseases, no 
special treatment directed to excite the flow will be desir- 
able. But when the stoppage occurs to otherwise healthy 
women, the following measures may be adopted. Females 
of full habit require means that deplete or lower the 
circulation ; and, on the contrary, delicate imtients must 
be invigorated by means which inprove the state of the 
blood and give tone to the system. If sudden suppression 
or stoppage of the menses occur after they have been 
established, a hot bath at 106'’ Fahr. is suitable for every 
constitution, and, if taken immediately after exposure to 
cold or other cause of obstruction, would often prove 
successful. In other respects the treatment detailed for 
delicate or plethoric persons under the second heading 
may be adopted {vide pp. 468, 470). 

4thly, the non-appearance of the dMiarge may depend 
on »ome mechanical ohetnictiony or on disease of the womb. 
Obstruction chiefly occurs in young girls; disease to older 
women. The means directed in the foregoing x'emarks 
haring failed, after a fair trial, to produce the desired 
effect, no delicacy of feeling should prevent application to 
a medical man in order that it may be ascertained if any 
anatomical obstruction is in the way, or if any disease 
exists. If such is the case, medicine may increase the 
evil, and delay will increase the difficulties. 
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5thlj, stoppage of the monthly courses from ‘ change of 
life ’ is considered under that heading (p. 481). 

CAX 7 Ti 03 r. — In any kind of delayed or .sujipressod discharge, me<iicine8 
which excite the flow of the menses are best dispensed wdtU eveeptinfr 
under medical advice. Some may prove danj^^roiis, and, \vhei\ adminis- 
tered by quacks or well-meanin|r but igimrant friends, have often done 
much injury. Su8{)ended flow may usually be overt'nine without the use 
of such mcKlicines, and, if the individual is otherwise in good health, need 
not >3e the subject of much anxiety, and should not be rashly interfertni 
with. The fear of ‘decline’ or other malady, as the cerweyuewee of de- 
layed menstruation, is not well found»‘d. Tlio delay is more fri*quently 
the remdt than the came of r-uch raahuUes being in the constitution. 

Dysmenorehcea, or Pain/nl Menstntation, — This is 
even more common in India than the former condition, 
and is generally symptomatic of congestion about the 
womb or ovaries. In exceptional cases it results from the 
womb being flexed, or otherwise out of place, or from 
nan'owness of the mouth ; and in some few instances it 
appears to be connected with a gouty condition. The 
symptoms are — tenderness and pain in the lower part of 
the bowels, especially a little above the groin, and often 
most felt on the left side. Frequently the pain is of a 
very acute, darting character, shooting dow n the thighs, 
coming on in severe paroxysms, sometimes so violent os to 
cause the person to roll abemt as if suffering from colic. 
There may also be nausea, vomiting, diarrlitca, sudden 
desire to void, and pain when passing, water. When the 
pain and tenderness in the groins are prominent, it indi* 
cates that the ovaries arc principally implicated, and the 
malady is known as ovarian dysmenorrluea. The patient 
is also frequently hysterical. Such symptoms may pre- 
cede the monthly period by a few hours, or sometimes 
days; often twenty-four hours previously is the most 
painful time. The symptoms may disapp(*ar on the first 
flow of the dischai^e, or they may continue with the 
passage of clots of blood or membranous shreds nntil the 
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discharge ceases. As a rule there is most: pain when there 
is least discharge. Females who suffer thus at the 
monthly periods are frequently dyspeptic during the in- 
tervals ; or they may suffer from cough, palpitation, face 
neunilgia, fixed pain in the head, or from pain in the left 
side, or under the lower part of the left blade bone, or in 
the very lowest part of the spine. They may have attacks 
of menorrhagia {vide p. 474), and whites {vide p. 462) are 
frequently present. 

The treatment consists in maintaining the bowels mode- 
rately open (Recipes 1 and 2), in avoiding all exposure to 
damp and chill, or excitement of any kind, for three or 
four days previous to the expected i>eriod ; while at the 
same time guarding against idleness and want of occupa- 
tion, which, especially in young women, tend to induce a 
mental and nervous condition favourable to the malady. 
When pain occurs, a warm bath at the commencement of 
the attack seldom fails to give relief. After leaving the 
bath the patient, being well dried, should go to bed, and 
keep up the soothing effects of the bath by the application 
of flannels wrung out of hot water over the lower part of 
the bowels and privates. Or, if the bath is not available 
fomentations should be applied to the lower jmrt of the 
bowels, and chlorodyne in 30-minim doses may be given. 
If nervous or hysterical symptoms are present, sal volatile 
may be used, or, if not obtainable, wine or brandy-and- 
water will prove temporarily beneficial. But it is not de- 
sirable to give either wdne or brandy if it can be avoided, 
and the dose should not be repeated, but bromide of potas- 
sium (Recipe 19) should be given every second or third 
hour. If the pain assumes a neuralgic periodical charac- 
ter, returning daily, or twice daily, quinine (Recipe 66). 
During the intervals exercise short of fatigue should be 
taken, and the patient may walk or drive out in a car- 
riage, but horse exercise is improper. Late hours should 
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be avoided, and a generous but wholesome diet should be 
adopted, with great attention to the ventilation of the 
sleeping apartment. 

[Instead of Kecipe 1, obtain Kecipo 15 ns an aperient pill. Instead of 
sal volatile or wine, Ilmpe 30. If not successful, /owr drops of tincture of 
Indian hemp may be taken in a little water every two liouvs for seven or 
eight times for the relief of pain. Kecipe 73 should Ix) obtained for use 
during the intervals, A^ith or without the sulpliate t»f s<’»da, according as 
the bowels require aperient medicines or not . JUit if the iron in K<‘cipe 73, 
as is sometimes the case p. !?5), appear^- to induce nervous irrit a- 
hility, or other unpleasant symptoms, Keci]i>€9 74 and 75 may be taken 
/eye fAcr instead. If there is any siispichjii t)f gout, Kecipe 5‘J.J 

When dysmenorrhwa is persistent and not relieved by 
medicines and regimen as above, it should be ascertained if 
any displacement or obstruction exists. 

Menoerhagia, or MensiruatioiK — This is 

when the flow returns with unusual frequency, or continues 
longer than ordinary, or i.s more abundant than natural at 
the proper period. The flow should naturally occur once 
in every twenty -eight days ; the average time of its con- 
tinuance is three days, and the amount of fluid lost is 
about four ounces. There are exceptions to these general 
rules, but usually when such conditions are interfered willi 
something wrong will have occurred. Exetstfive, too fre- 
qtienty or too hmg-coiitinued menstruation may be the result 
of two quite opposite states of the system, viz. plethora in 
some instances, and debility in others. An immoderate 
flow arisifiy from plethora is usually preceded by shivering, 
pains in the head and loins, flushed countenance, and 
febrile symptoms. An immoderate flovj from debility, 
which is most usually met with in India, is attended by 
paleness, languor, feeble pulse, fainty feelings, neuralgic 
pains, depression of spirits, flatulence, and disordered 
bowels, with dull aching pain in the back, loins, and thighs. 
Excessive menstruation is very likely to oceur to women 
who have suffered much from over-nursing, or from fre* 
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quent pregnancy, and sometimes when a doubt of preg- 
nancy exists, it may be difficult to distinguish this affection 
from miscarriage (vide p. 362). Soft, luxurious beds, heavy 
skirts hanging from the waist, much standing about, and 
moist warm rooms predispose to menorrhagia. 

Treatment , — In all cases of profuse menstruation, rest 
in the horizontal jtosture is indispensahhf with perfect quiet- 
ness; and in severe cases cold wet cloths laid over the 
lower part of the bowels and between the thighs. If the 
patient is of plethoric habit, indicated by a florid counte- 
nance and considerable muscular development, the diet 
should be low, consisting chiefly of milk and light puddings, 
the drink being a little weak claret-and-water, or lime- 
juice-and- water flavoured with sugar. If the patient be 
of a delicate constitution, indicated by pallid countenance 
and deficiency of muscular development, a more liberal 
diet, with a little claret or port wdne, may be allowed. But 
ejccepting in rarely severe case^, v'hen there is very 
bleeding, stimulants should not be given with the view of 
combating faintness, as their action, by exciting the circu- 
lation, would tend to increase the discharge, and fainty 
feelings will j^ass away if the person keeps lying down. 
Everything should be given cold or very cool, taking hot 
drinks when the discharge is on being calculated to 
increase it. Quinine (Recipe 67) should be always used, 
as quinine has an action on the womb {vide p. 17), and 
would tend to correct any injurious malarious influence 
so often present. The liver is genemlly inactive, and the 
bowels are often costive. Constipation, if prevailing 
previously to the attack, should be removed by sulphate 
of soda {v^ide p. 20) for plethoric persons, and ctistor-oil for 
more weakly persons. Provided that movement does not 
cause renewed bleeding, the patient should as soon as 
possible get into the open air, taking at first only carriage 
exercise and not walking at lUl. During the intervals the 
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greatest attention should be paid to ventilation of the 
sleeping apartment ; the bed should be hard and the 
clothing light ; the bowels should be kept moderately open 
(Recipes 1,2), and usually sulphate of iron (l idcp. 24) will 
be advisable. 

[If the imraotlerate disc'hnrge arise" from a plethorio state, in addition 
to low diet and purjratives recommendod above, liecijH* 4 should be pro- 
cured and taken, tcith the quinine. In ."e\ere CftM>s astring’ent nuHJieines 
combined with sedatives ^lleeipe 45 or 47) should lx» used, the laltt-r 
being the more powerful. In still more ^ iolent rases it mav he necessary 
to use injections of ice-cold water to bt ay thr* bb'editiir : or if this does 
not suffice, astringent injc*ctious. as Ihnpe 

If during the interval hwcterical and ni‘r\ouh sMuptoms are present, 
bromide of pota.ssium (liecijK* lt>) may be used. If the Io.-nh of blt»od 
occurs only at the montidy period, (he nntlu-ino .‘should be commenced 
the week before, and when the discharge ceas»*s it .*>hf>uld iMMlhcont iniied. 
If the lr>s8 of bhmrl occurs at irregular ]>erKMl*<, the nuHlicine should Ijo 
given continually until th<> Ukts is controlled, and after the tirst live days 
the dosK* should be doubh'<i. If syraptr>m.s such as pallor, debility, and 
palpitations seem to re<juire iron, f^rrum tartaratum ma\ l>o procured 
and taken in G-grain do.«e? tcith the bromide of poUts**ium. 


WOMB, INFLAMMATION OF THE. — Inflaiumation of 
the womb may be either actite or chronic. It ?nay occur in 
connection with disorders of menstruation, or without .such 
prior ailments. When acute, the malady commences with 
cold or shivering, followed by quick pulse and fever. There 
is pain, increased by pressure, over the lower part of the 
bowels, which sometimes spreads over the whole of the 
bowels, the patient lying in bed w'ith her knees drawn up 
as described under Injlammatim of the Bowels {vide p. 79). 
There is pain about the loins and thighs, difficulty and 
frequency in making water, which is hot and scalds and 
becomes turbid as it grows cool, a sense of weight or 
* bearing down,^ swelling of the abdomen, more or less 
fever, and often nausea and vomiting. After the first two 
or three days there is a light-coloured discharge, which 
gradoally becomes darker, imparting a yellowish-red stain 
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to the linen. There is also often diarrhcea, and if the 
person is subject to piles they may inflame and add to the 
distress. The Cannes of inflammation of the womb are 
cold, particularly cold taken after confinement or during 
the monthly period, blows or falls, menstrual irregularities, 
the use of too strong injections, or the use of unsuitable 
pessaries, too frequent sexual intercourse, injuries during 
childbirth, too much exercise on horseback, or too long 
standing, walking, or dancing. 

The treatment consists of leeches (one for each year 
of the patient’s age) over the tender part of the bell}^ 
followed by fomentations ; or in less severe cases counter- 
irritation by mustard poultices. Saline medicines, as 
citrate of magnesia (p. 15), should also be used, and the 
bowels should be opened by castor-oil. Unless there is 
diarrhma, which sometimes accompanies, castor-oil should 
always be given, as hardened fieces in the lower bowel may 
press against the womb and mechanically irritate that 
organ. The diet should be chiefly fluid, and the drink 
toast-water, or rice-wat«‘r. Rest in bed is indispens- 
able, as walking, standing, or even sitting in the erect 
position is injurious, and has often caused a relapse. If 
neglectt>d, inflammation of the womb may terminate in the 
formation of matter somewhere in the neighbourhood of 
the organ, which w ill be very injurious to the constitution. 
This may be suspected if a recurrence of shivering takes 
place during the existence of pain and tenderness as above 
described. In such a case it will be well for the patient 
to take a warm bath at 100"' FaUr., this temperature being 
kept up for half an hour or longer, until faintness super- 
venes, as the best means of checking the inflammation. 
After the bath, the patient, being well dried, should be 
covered by blankets, take 10 grains of Dover’s powder, and 
two hours afterwards drink freely of toastwater to promote 
perspiration. Tlio bowels should also be again opened by 
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another dose of oil. Perfect rest, attention to diet, and 
maintaining the bowels freely moved are the main points 
to be afterwards attended to ; but the opinion of a surgeon 
should be sought. 

WOMB, CHRONIC INFLAMMATION OR CONOESTION 
OF THE. — This is a minor degree of the acute form 
describtKl above. It may come on gradually, or it may 
remain after the acute form has subsided. There is more 
or less pain and tenderness about the lower part of the 
bowels, with ‘ whites,’ a sense of ‘ bearing-down ’ pain in 
the loins, and painful monthly periods ; the condition 
being often more or less associated with ot^arian flysmenor^ 
rhta {v'uh- p. 472). More or less dyspepsia is always 
present. If L*iig continuing, it may lead to structural 
alterations about tlu* womb, such as enlargement, dis- 
jdacement, suppunition in the neighbourhood, or ulceration 
<»f the month. The person should appl\ nmstartl leaves 
or poultices to the lower part <»f the bowels daily, or as 
often as can be borne. The recumlMUit postun' shouhl be 
maintained for several liours daily ; tendency to constipa- 
tion should be wat<;hed for and relieved ; piles, if present, 
should 1)0 treated ; cold hip-baths should be takfui, or cold 
water should be poured down the spine daily. Tonics, as 
iron and quinine, and generous diet will generally bo 
required. In this, as in all affections of the wM>mb, horse 
exercise should be forbidden. When symptoms as above 
are persistent, it should be ascertained if there is faliiug, 
or displacement, whi<di ref|inres treatment by a surgeon. 

[Ir will bo do<<irabl« to prociir#^ iodido of potnsjjium niixtnro (Rwip© 
21). In^tea^l of niu^^tard f kjuUkh^, iodin«‘ {mint ^iiould l>o applinxl o^softon 
as can be borne {ridt> Appendix ^ No. 

WOMB, DISPLACEMENT OR FALLING OF THE.— This 
consists most usually of a falling of the womb below its 
natural {msition. But the womb ( which is pear-shaped) 
may be bent either forward$, or hackivnnk^ or to either side. 
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In such cases the thin neck bends, and the heavier body 
inclines in one or other of the directions mentioned. Dis- 
placement of the womb is most frequent in women who 
have borne large families, or who have got up too soon 
after confinements. Tight-lacing, which produces forcible 
downward pressure on the womb, is a fertile cause. It 
may occur in the first instance suddenly after exertion, as 
lifting heavy weights, or from retention of urine (vide 
p. JJOl), or it may come on gradually from local weakness 
of the ligaments of the womb, or from weakness of the 
general system. It happens in every degree, from very 
slight falling to the protnision of the womb externally ; 
or from a slight inclination from the proper position to 
injurious pressure against the adjoining bladder, rectum, 
nerves and blood-vessels. The symptoms are feelings of 
weight and bearing-down pains, with a sensation of fulness 
of tlie belly, tenderness or aching abt>ut the groins and 
tliighs, and ‘ whites,* the painful sensations being much 
relieve<l by lying down. There is often frequent desire to 
make water, (u* in some cases inability to do so, caused by 
pressure on the bladder, when the womb is displaced iii 
the direction of that organ. Constipation may occur from 
a similar cause, when the womb presses on the rectum. 
All these symptoms are more or less severe as the organ 
is more or loss displaced. The digestive organs are 
influenced injuriously by falling of the womb, so that the 
ailment is frequently associated with liver and stomach 
derangcmentH, and this, reading on the nervous system, 
produces a depressed and impaired state of geneml health. 
Displacement is often associated with dysmenorrhiva (vide 
p. 472). It may also bo complicated by Hkeratiou, Dis- 
placement, especially when combined with these two latter 
ailments, is a frequent cause of sterility. 

Treatment , — This vjiries with the degree of displace- 
ment. In the less severe cases medicines should be 
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administered with the view of strengthening the system 
(Recipes 66, 67). Prolonged rest in the horizontal posture 
should be enforced, and about a pint of cold water should 
be injected night and morning, the patient being in the 
recumbent position at the time. If this treatment is 
insufficient, injections of other kinds, as mentioned under 
the head Whites, should be tried. If dysmenorrhiea is 
present, it should be treated {vide p. 47'*!). If the dis- 
placement of the womb is consideniblo it may require 
replacement by the hand. When displacement of the 
womb has occurred it is liable to return, and instruments 
may be necessary to retain the part in position. But 
pessaries are used too often, and tlicir continued use often 
gives rise to a nervous irritable condition of system which 
is erroneously supposed to be due to the malady. Pessaries 
may also Ijecome the cause of ulceration. 

clirunic aiT»*ctioiiR of th«* '.v*>mb ar** whh variouA 

dyspeptic symptoms, acid .‘U> taken bcfor*‘ mcal‘<, ]M p>ino with 

the meals, and s«Hia-mint taVdets after tin* ineaU, \\ ill prove herviceable. 
If the flavour of n^>da-aiint lablct.s is object ionabb*, 5 or 6 (grains of 
bicarbonate of »o<ia may b#* substituttHl.'! 

WOMB, ULCEBJkTION OF THE. — Signifies a sore at 
the mouth of the womb, which may be a mere abrasion or 
a deep ulceration. It arises from numerous causes, the 
most common being chronic inflammation or displacement. 
The symptoms of a mere abrasion are unrecognisable, and 
when there is deeper ulceration the symptoms are not well 
deflned, ranging from nervous irritability to those detailed 
as characterising chronic inflammation or displacement, 
with which it is usually a 880 ciat<‘d. J t cannot be positively 
stated that ulceration exists without examination, and a 
great deal too much has been made of ulceration as a 
sejiarate ailment. It very rarely exists as a separate ail- 
ment, and if it does it will get well without treatment. 
If it exists in connection with other ailments, they should 
be treated, and not the ulceration they cause. 
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Change op life. — The monthly discharge of females 
commences about the fifteenth year, terminating about the 
forty-fifth. It is to the period of cessation that the term 
change of life has been apjdied. This period is popularly 
supposed to be fraught with danger to the female, and 
there is doubtless often considerable suffering at such times, 
and in some women a more than ordinar}’- liability to 
various ailments. Other women pass through this period 
of their life without any sensible derangement of health ; 
the monthly flow gradually becoming more scanty until it 
ceases altogether. Other females may, when about forty- 
two or forty-ihret? years of age, begin to suffer from 
periodical fainting fits, from palpitations of the heart, from 
despondency, from swelled legs, from sw’elling of the bowels, 
from nervous hea<laches, fi\mi flushings, or from night 
perspirations, from pain in the breasts or in the left side, 
from erupt itms, esp(‘cially eezema^ from numbness of the 
extremities, from bleeding at the nose, or from bleeding 
jnles. Drow'siness by day and sleeplessness at night are 
common complaints. There may also be hysterical 
symptoms, or hysterical lit.s. Some suffer from frequent 
desire to pass water, and from inability to hold it, a little 
escapingon an}' exertion, or even on sneezing or coughing. 
The tenqier, formerly the reverse, may become irritable, 
and the disposition may appear temporarily clianged. 
Then the monthly flow may either be scanty or it may not 
appear for several months, and then it may return in 
considerable quantity. The courfie to adopt is first to 
ascertain if there is any spe<*ial distnise, sueh as chronic 
inflammation, displacement, or falling, wliieh mav give 
rise to the symptoms. If the jmtient has not begun to 
suffer until the peritxl of change of lifo, the idea t‘f such 
causes existing may generally be dismissed. Then the 
symptoms should be treated as they arise, and as detailed 
under the headings named. Care should be taken to keej) 
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the bowels regular, more especially when women of 
plethoric habit are the patients, in order to guard against 
any tendency to * fits ’ or other maladies sometimes 
supervening. For such purpose, for plethoric women 
Recipes 1 and 2 may be recommended. For more feeble 
patients citrate of magnesia and tincture of ginger {vide 
p. 15). 

[When there is no spfcial disease to account for the symptoms, they 
may be treated as follows. For headache and drowsiness, eau de Colof^no 
saturated with camphor may he rubbed on the forehead and temple.s ; or 
the head may be spongeti with the ftillowing Kecipo solution of 
ammonia 2 ounces; salt 2 ounce^; spirits of wine, 3 diaclims; water 32 
ounces. Sleeplesanesa and despondency indicate the use of bromide c»f 
potassium (Kecipe 10). Palpitations and flushings ro'|uire tonics 
(Recipe 70; ; hysterical «>ymploiiis, valerianate of zinc, in 2-grain doses.] 


WORMS.— There are three common varietit*.s of worms 
infesting the human intestines, 

Tape-worms are most common in iwlults, round-warms 
in children; thread^ or muw-v'ormif may t‘ccnr iu either 
children or adults. The variety of worms present can only 
be positirdy ascevtuiued by actual ob.scrvatum, the sym- 
ptoms arising from cither class being very similar. The 
stools should be carefully' washed and examined daily, 
when either joints of the tape-wortn, or a round- worm, or 
maw-worms, will eventually be disct>ven*d if the unhealthy 
state arises from such parasites. It .shr>uld bo a rule not 
to give any medicines for worms until their presence has 
been actually ascertained. 

Tape-wobm, of which there are several varieties, lives 
iu either the large or small intestines, sometimes stretching 
throughout their whole extent. Its length is therefore 
sometimes very great, varying from six to twenty feet or 
more. It is a flat, ribbon-like worm, of a whitti colour, 
Iroiii oue-third to one-half of an inch broad at the widest 
part, and comjwsed of segments or pieces about an inch 
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long, each segment fitting into the preceding one, and a 
fnlly developed worm nambera 1,100 of these joints. 

Each joint poasesaea a male and female organ, and each worm ia there- 
fore a chain of individuala. Towards the head the worm tapers very 
much, and the segments are shorter. The head is triangular in shape, 
about the size of a pin’s head, and ia further known by four black spots 
which are the suckers by which the worm clings to the bowels. The 
worm increases in length by fresh segments, developtjd at the neck, while 
the fully formed aegmeiita at the tail drop off, and pass away with the 
stools. The piectjs thus exjKdled contain myriads of ova in which are 
embryos pro> ided with a lj<jrmg apparatus. On the extrusion of the joints 
putrefaction st'ts in, liljerating tin? ova, which are carried by wind, 
water, or <)ther agency's, wh«?rever accident may determine. These ova 
may Imj taken into the stomachs of animals (such as rabbits, pigs, or 
oxen) with their fi>od. When thus swallowed by an animal the egg 
breaks, and the embryo, by boring, lodgt*3 itself in the flesh, there develop- 
ing into a hladder-like substance t>r S'\st,’ and causing the aflTection known 
a.s * mea-slos.’ The ineasle when eaten with meat attaches itself to the 
human intestine, and there grow.** into a tape-worm. Several animals — 
as, for instance*, the dog — are subject to tape-worm, and help to propagate 
the dist-ase in the manner d«‘f«cribed. The tape-worm embryo may also 
be eaten with vegetables on Inch it has been accidentally deposited. 

The principal caiwc of tape-worm is eating very un- 
tlerdono meat, which from unclean feeding may contain 
numerous germs. It is also believed to be conveyed into 
the human system by using some kinds of fish, especially 
pike, and in India the ‘ siiigliaree,’ as food. It has been 
ascertained that fair cooking destroys the vitality of any 
ovum, although it may escape destruction when meat is 
only half-cooked. 

The itymptoim of any kind of worms vary greatly, some 
persons being unaware of the presence of worms until at- 
tention may be dii*ected to the passage of pieces by the 
stool. The indications commonly present are uneasiness 
in the bowels, sometimes amounting to pain of a gnawing 
character. There is frequently irregularity of the bowels, 
straining at stool, foetid breath, furred tongue, nausea, 
variable appetite, irritable bladder, and itching at the nose 
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and fandament. The patient grinds his teeth when asleep, 
and children often awake frightened and screaming. There 
is frequently headache and giddiness, dry cough, palpihition, 
fainty feelings, a depressed or hypochondriacal condition, 
and, in women, h^'sterical symptoms. Pieces of the worm 
are occasionally passed with the stools, and are the most 
certain, and only conclusive, proof of the existence of the 
parasite ; but caution is necessary that pieces of white 
muais sometimes passed should not be mistaken for 
worms. 

Treatment — Tape-worm is best treated by some specific 
remedy as mentioned below. The reason of success or 
failure of worm medicines depends much on the manner of 
taking them : if they reach the worm they kill, or at least 
expel it ; if not, they fail. In the case of tup^'-worm it is 
particularly necessary that they should ivacli the head of 
the worm, for, although many yards of tape-worm may be 
voided, if the head remains it will grow again, ami the old 
symptoms will return. But the innid is exceedingly tena- 
cious of its hold, and is protected by the thick mucus 
which the irritation of its presence causes the intestines to 
secrete. It is therefore necessary that preliminary steps 
should be taken before giving w(»rni im^dicines. Three 
days previously the patient should be put on a light diet 
of meat, eggs, milk, toasted bread, and green vegetables ; 
avoiding such articles as potatoes, pastry, puddings and 
farinaceous food generally. The third day only bt>‘ef-tea 
or thin soup should be allowed. Then <>n the third night 
an aperient should be taken, which may be castor oil for 
children, and Iiecij)e8 1 and 2 for adults. Next morning, 
or after these medicines have oi>erated, the specific remedy 
is to be taken on an empty stomach. In the absence of 
the medicines mentioned in the small type, this may bo 
decoction of pomegranate-root bark, prepared as detailed 
at p. 26. Two Bold ounces should be* taken fastings and 
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a similar dose should be repeated every half-hour, until 
six draughts have been taken. For children, doses ac- 
cording to the table of proportions at p. 6. If it excites 
nausea or vomiting, a mustard poultice or leaf may be ap- 
plied to the pit of the stomach, and this should not pre- 
vent repetition. Then, if the bowels are not freely acted 
upon after four hours, a dose of castor oil should be used. 
The worm will probably pass away with the motions thus 
produced. But the head of the worm should be sought 
for, and if it cannot be found the treatment should be 
repeated, after intervals of three days, until the head is 
found, or until all symptoms disappear. 

[lietter remedies are oil of male fern (also called liquid extract), 
spirits of lurpfntiue, and Kossou. The do!^‘ of oil of mule fern for an 
adult is one drachm, one-third part to he fri\en at »iler\*als of half an 
hour in some thick ^ruel, congee water, or mucilage. Of spirits of tur- 
pentine half an ounce, of which half .should be given lirst, and the 
remainder thirty minutes afterwards »n some thick tiuid. Of powdered 
K0S.S0U half an ounce after steeping for five minutes in a tumbler of hot 
water, the whole of which should b<* takt'ii when lukewarm, first well 
stirring, that the |)owder al.'so may bo drunk. These remedies should bo 
taken on an empty stoiuat h after preliiuinarv treatment as detailed al>ove, 
and only liquid ftKsl sliould he allowed for twelve hours, but a dose of 
castor oil should be taken throe or four hours afterwards. Kossou is not 
ret'ommended for child rnt ; the best uunlicine for a child of four or five 
years old being from twenty to twenty-live minims of oil of male fern 
divided into three dv»ses, and taken at intervals of lialf an hour, us recom- 
mended for adults. Or sixty minims of spirits of turpentine may be 
taken in three divided dost‘«. Or sunto?un may Iw used as directed for 
round-worms : the precautions regarding liquid diet and a following dose 
of castor oil (os for adults) being taken. It is advised that if one remedy 
fails the others should be employed, in the order named both for adults 
and children.] 

Round- WORMS. — May exist in any part, of the intestines, 
and even in the stomach, from which they may be vomited 
or passed by the mouth. They' are most common in chil- 
dren from three to ten years of age, who may be infested 
with one or many. In shape they resemble the common 
earth-worm, and are of a pale pink or white colour, and 
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semi-transparent. There is a circular depression behind 
the head, and the latter presents three small elevations, 
between which lies the mouth. The symptoms they pro- 
duce are very similar to those of tape- worm. The certain 
proof of the existence of round-worms is the sight of one 
passed with the stools. 

Round-worms do not require, like tape-worms, to complete their life 
cycle by passing through the Ijody of an intermediary animal. Tlie ova 
of the worm, being discharged, is conveyed again into the system chiefly 
through the medium of insufficiently wasluni vegetables. 

Treatment , — In the absence of the remedies incntiuned 
below, the treatment by decoction of pomegranate-root 
bark, as detailed for tape- worm, may be pursued. 

[If obtainable (after preliminary treatment as for tapt^worm, rule 
p. 484) give for an a^ult 0 grains of santonin powder at Ijedtime, tho 
same quantity early next morning, and a table -spoonful of castor oil one 
hour ailen^ards. This failing, turpentine may K* usivl, as for ta]w-worra. 
For children, the best plan is to gi\e a dose of castor oil the first thing in 
die morning, and to allow nothing but liquid food during the day. In 
the evening another dose of oil should l>eadminiRterf<l,and then santonin, 
for a child of two years old, in two-grain dos»s, three time?, during the 
next day; increasing the quantity by a quarter of a grain for each year 
of age. The santonin may b- mixe-d, and taken as a ]K>\stler, with white 
sugar. While taking the santonin still only liquid food should be 
allowed. Jjozenges containing various quantities of santonin can be* 
procured from the chemists. 

Santonin should lx* kept in a bottle protc-cted from the liglit by lieing 
pasted over with browu y»aper, as exp««sure to light deteriorates the 
medicine. Peculiar efTocts have follow*ed taking santonin. The uriiic' 
may acquire a reddish tinge, giving ri*,#* to suspicion of blonwl in that 
fluid. C>r vision may become affected, every object appearing follow or 
green. These effects pass off without leaving permanent ill-r<‘sult. 
Should santonin fail, oil of male fern and turpentine may be usc^d as for 
tape-worm.] 

Thbead-wobM8. — Thread- worm 8, also called maw^ 
worfMy are about one-third of an inch long, slightly bent, 
white and semi-transpaz^nt. They almost invariably in- 
fest tbe lower part of the bowels near the fundament, 
where they create much itching and irritation ; but their 
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headquarters, where they principally breed, is 
higher, in or about the caecum {vide pp. 29, 81). They 
are not only passed with the fa*ces, but crawl out during 
the night on the clothes, in large numbers ; they also ex- 
cite mucous or bloody stools. In females they may crawl 
into the private parts, creating irritation and discharge 
{vide p. 304). They may also crawl under the foreskin of 
males, with a similar result {vide p. 304'. Their presence 
is sometimes athuided in children with a milky appearance 
of the urine. Tlu^y may also originate protrusion of the 
bowel {vide p. 81). Tho}^ arc most common in weakly, 
dirty children who may pass hundreds, or even thousands, 
of worms. 

'Fnatvient. — Thread-wtirms are b<*st exjudled from 
adults by giving some saline aiierient with iron, as Recipe 
3, and by injecting the lower gut daily with 20 grains of 
quinine dissolved in S ounces of lukewarm water, or with 
a table-spoonful of common salt in 8 ounces of water. 
Children >hould bo givt'u a dose of castor oil in the evening, 
and an emuna containing t> or 8 grains of quinine, or a 
tea-8po<inrul of salt, the next day after the action of the 
oil has ceased. (For the method of administering enemas 
to children, and the quantity to be injected, vide Appendixy 
Injecfumit,) It is not advisable to give specific remedies, 
ns santonin or turpentine, for thread- worms, wliich inhabit 
the lower part of the intestines, and which, therefore, are 
not so much exposed to the action of remedies given by 
the mouth as other kinds of worms having their habitation 
in the upper portion of the bowels. Personal cleanliness 
is essential, especially avoiding putting the hands to the 
motiih after application to the anus, which the itching in- 
duces, as the ova may be thus directly re-transferred to 
the system. 

[It is aim) desirable to apply round the anus, salad oil and carbolic 
acid, in tlio proportion of a dracbm of the latter to 2 onneea of the 



488 


D18EA8f:8 


former, which will tend to destroy any ova deposited outside. If the 
injections mentioned above ai*e not quite successful, an enema of infusion 
of quassia may be usetl. This not destnninjr the worms, an eucma com- 
posed of two drachms of tincture of tlie sesquichloride of iron in 0 ounces 
of water may be employed. If these measures fail, turpentine priven by 
the mouth should be tried. 

Other effects of iro/’w??. — In addition to the distressing 
syuiptoins previously enumerated which they usually excite, 
tape-worm especially may be the concealed cause of aiuemia 
(vide p. 4C), of hypochondriasis (p. d04), and of nervous- 
ness (p. 340). In children round-worms especial!}' may 
cause a progressive emaciation (the food, although taken 
in fair quantity, not doing any good), tvith swelling and 
hardness of the bowels, a condition which may be mistaken 
for atrophy (ro/*? p. 00). ronvulsiims (p. 145), panilysis 
(p. 344), St, Vitus's dance (p. and infantile remittent 
fever (p. 203) may all be ex<‘ited in tdiihlren by worms, 
generally round-worms. Hound-worms havi* also crawled 
into the air-passsages and caused suth^cation, and into the 
gall-bladder and caused liver disease. 

Prevention , — The means of prevention of all kinds of 
worms is avoiding imderdoue animal fcxxl, espceially beef 
and pork, from which tape-worms originate ; and avoiding 
eating imperfectly washed vegetables, from which other 
varieties may be introduced. A liberal allowance of salt 
with the meals is desirable. The stords of those suffering 
from worms should be disinfected {vide Ajtpendir, No. 12(1) 
and buried, to prevent the ova Ixdng taken into the bodies 
of animals used as food. Persons with worms should 
occupy sepamte beds, or the malady ma}' be immediately 
communicated. 

WORMS IK THE KOBE. — Tlie affectiem geneiully de- 
scribed as worms in the nose, or Peenmh^ is in reality 
maggots in the nose. It is a malady almost entirely con- 
fined t » the lower class of dirty natives. A fly enters the 
nostrils and deposits larvm or eggs within, whicli even- 
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tually become maggots. If any disease causing discharge 
from the nostrils exists, the flies are attracted, and are 
most likely to effect entrance. Anyone may daily notice 
flies clust(‘ring about the eyes and nostrils of dirty natives, 
particularly children, the latter taking little trouble to rid 
themselves of the nuisance. At such times, or during 
sleep or Aveaknoss from disease, the flies enter the x>assage 
and maggots in the nose is the result. Sometimes one or 
two maggots are passed daily, at others several dozens 
may be passed or extracted. They sometimes consume not 
only the interior of the nostrils, but even eat their way 
through the skin of the nose and into the mouth. A good 
application is lime-water (Recipe 2o), injected by means of 
a syringe. When visible, the maggots should be extracted 
with forceps. Maggots may also present in the cars, the 
symptoms and treatment being the same. 

[But Ix'ttrr inj<'otions are ‘ black 'wa;»h ‘ (I*t*cipe and carbolic acid 
lotion Aitpfiufij , No. 1 UU, Avbicli may h* obtained and used alter- 
nately several liino^ daily. ■ 
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AC('II)KXTS AXn IXjrjiTES 

nfSTBXTMEKTS REdUIIlEl).- -The instruinonts and 
appliances requii*ed in ordinary surgical practice are — 



1. The Peobe. 4. The Arscebb Lancet. 

2. The Dieectok. 5, The Curved Knife, or 

S. The Caubtic Case, Bistoury. 

OR Holder. 0. The Blunt Knife. 
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7. The Tenaculum. 10. The Vaccixatinci or 

8. The Forceps. Bleeding Lancet. 

9. The Gum Lancet. 11. The Curved Needle. 

12. Scissors. 

These instruments may Le contained in a small 
leathern ease, in which also a little lint, lif^atiire silk, and 
plaster should ho carried. 

1. The Pu<mE is a piece ef silver wire, sufficiently 
flexible to bend without breakin^% and used to ascertain 
the depth of wounds, or if foreign bodies are present or 

not. 

2. The Director is a thicker piece of silver wire, 
deeply grooved oii one side, and used to guide the sur- 
geon’s knife when opening sinuses or fti^tuhr. The director 
is first passed wliere it is wished to cut, and the knife is 
then thrust in the groove of the director. 

3. The CUustic Case, or Holder, is a silver tube 
for holding caustic. 

4. The Abscess Lancet is a large lancet, with broad- 
shouldered blade, used for opening abscesses. 

5. The Curved Knife, or Bistoury, is a thin knife, 
approaching the semicircular shape, used with the director 
for opening deep sinuses or^ 
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6. The Blunt Knife, or Spatula, is chiefly used for 
spreading ointiiieiils or plasters. 

7. The Texaculum is a curved piece of steel wire, set 
in a handle, and used for seizing bleeding vessels. 

8. The Forceps are pincers, with or without a spring, 
used for taking off dressings, seizing foreign bodies, tic. 

9. The Glm Lancet has a small cutting surface pro- 
jecting from the end, used for lancing the gums. 

10. The Bleeding or VACciNATiN(i Lancet is used as 
its name implies ; also for opening small abscesses. But 
the instrument employed either for bleeding or vacci- 
nating should not be applied to any other purpose. 

11. The Ccrved Needle is a bent, flat-shaped needle, 
used for ai)plying stitches to wounds. 

12. The Scissors should be sharp and pointed. 

In addition to the ordinary instruments describ(*d above 
ascontained in the pocket-case, the following articles will be 
required in the medicine-chest for use in surgical cases : — 

1. Catheters, Flexible. I. Lint. 

2. Bandages. r>. Sponok. 

‘i. Plasters. 0. TouKXigUKT. 

7. Ligature Silk. 

1. Catheters, Flexible. — Catheters are instruments 
for drawing off the urine, and three of different sizes of 
the flexible — not metallic — kind should be carried in the 
medicine-chest. The use of silver or metallic catheters, 
or of flexible catheters with the wire insertedy requires 
special surgical skill, and should not be attempted. The 
sizes of the catheters recommended for the travelling- 
chest are those known os Nos. 2, 4, and 8. But as flexible 
catheters are liable to get stiff and break from age and 
heat, their condition should always be carefully examined 
before being used. It sometimes happens after accidents, 
as, for instance, fractured thigh, or from spasmodic 



IKSTBtrMEKTS — BANDAGES 


493 


stricture (vide p. 420), that the person cannot make water 
and may require the catheter i)as8ed. And although this 
is an Operation demanding surgical skill, it will be better 
for it to be attempted without special skill than for the 
patient to be hjft without endeavours towards relief, and 
ex^xised to the risk of tlie urinary passages bursting, with 
often fatal consequences. 

Ity att*‘ntion to ihc* fullowinp;- directions, and with a flexible catheter, 
injurx' can w*arf‘el\ lie inflicted. The wire should !>•* taken out of the 
tube of the catheter, and the latter ‘thould lie warmed in tfjnfl water, 
then dried hjkI oiled. If the water is too Imt the insiruinent will beconte 
t<h».Hf>ft to jiass without the wire. Tiie i»Atieiii hhould lie on his back \Nilh 
the bead and hhoulders rui.-M*d, ainl the knee.s elevated and separated. 
The operator ahould staiel on flie left aide of the patient. Next, let the 
head of the jM*ni.s Ih* jrrah|Hsl with the liiiirers ami thumb of the left 
hami. and the ur^.uin t xtended uj»\\ai‘d> aial forward.H, Next, hold the, 
catheter in the riirht hand.aiel iiiM.Tl tin. point into the orifice of the urinary 
paiisage ; tlien pre.v* steadily on, and the inMrument, m the absence of per- 
manent Htiicture, will pavs into tlie bladder, and urine will probably 
ibiw. Tlu* pa'isage is bet \\e»*n eight and nine inches long, and if, when 
th« instrunnuit has Iweii ]ia'.st‘«j far, urine should not flow, the catheter 
ahould la* withdrawn for about an inch. If urine is still absent, the pro- 
bability is that the «*\e of the in-trument is stopped up and requin*s 
cleansing. After use the in-truinent .should be cait^fully wa.died with 
hot water and cnrlsdic »<diition (/We , / , No. 1 ItU. 

A condition kiio« II as c<////e/f7' ii/fnA «‘r to/Z/z/oe (rid. j>. oJ(») some- 
times follows the pasw-iiu: of an iii-trunieiit. The ivr^.n may be merely 
faint, or there niav la- more decnied Mnijitom-* of collap-*. flie treat- 
ment should Is* us for collajiM* (rt,/.- j» > Sometimes a /-hiveriiig fit 
occurs after the passuir.. i,t’ an in-trument. followed by ft Ner, jiain in the 
back, loins, and limbs, and per" pi rat ion. To tliis comlitiou the term 
mtht'ter ft'vrr has Wn apph**.!. Treatment as for ULOie (ri/Zc p. 2o5b 

2. Ban'dauks, ur Kollkiis, are niiide t>f strips of linen, 
calico, or llaiiiiel, or of porous or solid rubber. A bandage 
for ibe arm should Ih‘ about two inches wide by eight 
yards long; a leg bandage two and a half inches wide by 
ten yards long; and a bandage ftu* the body five inches 
wide by twelve yards long. A bandage ought to be made 
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of one continuous piece without any joinings, and the 
selvedges should always be torn off. The surfaces and 
edges should be smooth and even, 
and there should be nothing which 
can press unequally on the skin. 
Bandages should be kept ready tightly 
and longitudinally rolled up ; hence their name ‘ rollers,* 
This may be done perfectly well by hand, another person 

holding the end of the strip 
of cloth ; or it may be fas- 
tened to the leg of a table, 
or at any fixed point. Unless 
this is done, there is a diffi- 
culty in rolling the cloth 
smoothly. Besides the roller 
th(‘re are compound band- 
ages, as the T-shaped bandage, described under Pro- 
intsion of the liow^l (vid* p, H5), the figure of shaped 
bandage, described under Fracinrt'd (p. 560), 

and in another form under liuhn (p, lU9) ; the four- tailed 
bandage, described under Fnivlura of the Jaw (p, 559), and 
various other forms. The principal uses of bandages are 

to keep on dressings. 





to protect diseased or 
wounded parts from in- 
jury, to place restraint 
on motion of injured 
parts, iind to afford 
support to muscles and 
vessels. In applying a 
bandage the first thing 
necessary is to obtain a 


point on which the required traction may be nuKle. There- 


fore a turn round the arm or nnhtc should he taken lx»fore 


is applied symmetrically to the hand or fooU 
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Then the roll should be held in the manner represented 
below, and it should be passed from one hand to the 



other as it encircles tlie limb. A bandage should always 


be first aj)i)lied to the extremity of the limb, where it 


should be tightest, gradu- 
ally becoming inon; slack 
tis it ascends, and each fold 
should overlap about one- 
third of the previous one. 
No part must be ‘skipped’ 
or h*ft uncovered by the 
bandage, or swelling of 
such part will very [)rol>ably 
occur, and the roller will 
become loosened and easily 
detached {vidv figures above 
and the one opposite). 

Where the limb in- 



creases in size the bandage 

must bo turned on itself, as represented in the sketches. 
When a bandage is changed, the part over which it has been 
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applied should be sponged with soap and water and then 
dried, both for cleanliness and also to prevent irritation from 
the bandage. When a bandage lias to be applied to the 
head, the hair ought to be combed, so that it may lie flat, 
and not make unequal pressure on the scalp. When a 
bandage is used to give support, or to make pressure, 
great care should be taken that it is not too tight in any 
part of its course, as mortification of the limb has been 
caused by too tight a bandage. It is particularly necessary 
to bear this in mind when applying a bandage to a limb 
that has been recently fractured. In such cases the parts 
are liable to swell, and a bandage which at the time of 
its application was sufficiently easy may soon become so 
tight as to cause a dangerous constriction, and this is 
especially liable to happen if the limb is allowed to hang 
down. In cases of bad fracture, or any severe injury, the 
bandage should be applied loosely in the first instance, 
particularly in the neighljourhood of the inj\irv, and as 
the swelling decreases the bandage may be tightened. As 
the nails are always left uncovered in the application of 
bandages, it is a good test of the staiti of the circulation 
to make pressure upon them. If the circulation is free, 
the white mark which is made by i»re'<sing upon the nail 
ought to disiippear at once when <h«* pressnn* is removed. 
But if it lingers and fades away slowly, the injured limb 
is too tightly bound, and bandages and splints should be 
loosened. 

3. Plakters are made by spreading the material on 
calico or on leather. Phi'^ters are spread on leather when 
it is required to afford iie»re snppfirt to the ]»art affected 
than would be given by calh'o- as, fV>r instance, to 
fractured limbs after the splints are disj)ensed with. Ad- 
hesive plaster is the variety generally used for wounds. 
Plaster may be carried ready spread, but should be rolled 
up with oiled paper to prevent sticking. 
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4. Lint is required for cleansing wounds, for making 
small pads, and for sj^reading ointment on when a thicker 
substance than linen is desirable as a covering for wounds. 

5. Sponge is useful for the purpose of conveying a 
stream of water to a wounded or diseased part. But sponge 
should not be used for cleansing wounds, as it is liable to 
become contaminated by the discharge. Lint, tow, or linen 
rag, which should be afterwards destroyed, may be used 
for cleaning away discharges. The artificial antiseptic 
sponge prepared by Messrs. Burroughs Wellcome is 
recommended for all long cases. 

C. Tourniquet. — T his is a strip of strong cloth about 
an inch and a half wide, furnished with a buckle and pad, 

I 


as here shown. It is used to stop bleeding or hwmorrk^ige 
by being buckled round the limb above the bleeding part, 
the pad being placed the main artery. Or a tourniquet 
may be extemporised iis figured at p. 509. 

7. Ligature Silk. — This is used for sewing up wounds 
and tying bleeding blood-vessels. Prepared catgut is the 
best, but both hemp ligature and silver wire are used. In 
the absence of prepared catgut, strong well- waxed thread 
or silk may be substituted. 

THE IMMEDIATE AND GENERAL TREATMENT OF 
ACCIDENTS AND INJURIES.— 1. The history of the acci- 
dent should be ascertained by a few clear questions, ad- 
dressed to the patient if he is sensible and able to speak, 
or otherwise to the bystanders. 

2. If the patient is insensible, place him on the ground 
or floor, lying rather on the right side, and with the head 
raised to the level of the body by a pillow, folded coat, or 
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other soft substance. This will render the breathing more 
easy than it would be if the patient lay on the back. Then 
split open or unbutton any clothing pressing upon the neck, 
chest, or bowels. 

3. The face and chest should be R 2 )rinkled with cold 
water and then wiped dr}', and some cold water may be 
drunk if the power of swallowing remains. Wine or brandy 
should not be hastily given, without evidence of their being 
needed, even if there is bleeding. 

4. Examine the head and limbs one by one. If there 
is bleeding, note where it comes from, and follow the direc- 
tions given under Bleeding (vide p. oOt). The prominent 
parts of the limbs may be examined with very little mov(‘- 
ment of the body, and any change of form will probably 
be recognised by the eye, after tlie clothing has lx?en taken 
off, which should be accomplished by cutting open, not 
pulling c»fY. If necessary to reiiKAe clothing, do so first 
from the uninjured side. 

5. If there be local injury, it should be treated, if 
possible, at once, as descrilK»d under the different headings. 

6. Allow no useless talking to, or in the hearing of, the 
patient, and send away all except those necessary for his 
attendance. See that he has plenty of fresh air. 

7. In all cases of serious injury aid should bo procured 
immediately. When sending for a surgeon the messaget 
should be as clear as possible, and if practicable a written 
one. 

8. If it is necessary to move a person after injury, 
especially of the head, the patient should Ije carried while 
lying down. lie should not l>e allowed to inriunt a horse, 
to sit upright in a vehicle^ or to w'alk. An exa^ption to 
this rule u injury to the arm or forearm (vide p, 409). A 
hurdle, or shutter, or door, or charjtai covered with straw, 
coats, or blankets, may be converted into a litter. If 
poles are procurable they may be fixed beneath each end 
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of the litter, which will thus be carried long distances 
more easily. If neither hurdle, door, charpai, nor shutter 
can be obtained, a good substitute may be made by fasten- 
ing four stout poles together, and tying a blanket securely 
to them, as shown below. 



The foot of the litter sh<*iild be placed at the patient’s 
head in a lino with his bod\'. Two people should then 
place thoinselvos one on either side of the patient, and 
jt>in hands underneath the body and hips. Another 
person should take charge of the injured j^art. The 
patient should b<* then lifted, carried backwards over the 
litter, and then lowered on to it. The litter should be 
carried by the hand, and not on the shoulders, as the 
patient would be out of sight. The front and rear bearers 
should start with opposite feet, which prevents lateral 
motion. In ascending a hill the patient’s liead should be 
in frinit, in descending behind, except in the case of a 
broken leg, (»r thigh, when such a course w’ould throw the 
weight of the body on the injured part. Much harm is 
often done by moving a j^erstm, without taking any means 
to protect an injured limb, and especially so in fracture of 
the lower oxtnnnitios. If the leg or thigh is bix»ken, the 
person should be placed on the other side, the broken 
limb sliould be placed exactly on the sound one with straw 
or something soft between, and the two limbs should be 
tied together with handkerchiefs. The sound limb then 
acts in some degree as a splint for the broken one and 
preyents motion. 

Wh<m the arm or foreann is broken, the least painful 

K K 2 
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and injurious position is resting the forearm in a broad 
handkerchief slung from the neck with the elbow bent, 
and with a small pillow or pad between the arm and the 
side. A person so injured will be able to walk with less 
pain than he would suffer from movement in a carriage. 

COTTESE OF THE BLOOD-VESSELS.— The circulation of 
the blood throughout the body is carried on by the heart, 
as the central receiving and j^ropelling organ, and by 
blood-vessels connected with it. These blood-vessels con- 
sist of two distinct divisions, named arteries and veins ; 
the foi'mer carrying bright red arterial blood to the different 
parts of the body from the heart, and having a distinct 
2 >ul 8 e at each beat of the heart; the latter carrying red 
or dark blood from the various parts of the frame bach to 
the heart, and not j'ossessiug ang distinct pulsation. The 
main arteries pursue a tolerably direct course to the various 
limbs, and are placed, us a rule, not very near to the sur- 
face of the body ; the position they occupy is the sheltered 
one on the inside of each limb. The veins run in two sets: 
superficial, which are abundant in number, communicate 
freely with each other, and run a tortuous course ; deep, 
which for the most part are situated side by side with the 
large arteries, and are more direct in their course. The 
veins and the ai'teries are connected in the skin and in 
the other textures of the body, by a system of very minute 
vessels termed capillaries. A knowledge of the course of 
the principal blood-vessels may be obtained by seeking out 
their course on the living subject by the pulsation they 
afford ; and an outline of the course of the main vessels 
will not be difficult to remember, and will be a necessary 
guide to the ready arrest of bleeding. 

In the following drawings (Pigs. 1 , 2, 3, 4, and 5) the 
dark vessels represent veins, and the light vessels arteries. 
The letter a in the drawing signifies artery, the v signifies 
veins. 
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There is on each side of the neck a large artery {carotid. 
Fig. 1) which carries blood /rom the chest fo the neck and 
head. It runs in a line from the inner end of the collar- 
bone to the angle of the lower jaw, and the pulsation is 
throughout fairly evident to the finger. The deep jugular 
vein lies very nearly parallel to the artery ; the sup)erficial 
jugular vein is near the surface, and can be seen under the 
skin. 

The large artery (mhclavian. Fig. 2) which supplies the 
arm and hand with blood passes otit of the chest directly over 



the uppermost or first rih, and then curves downwards. In 
the armpit the artery (here termed axillary) may be felt 
beating by pressing against the arm -bone near the top of 
the hollow of the armpit. From this point it runs onwards 
to the elbows, keeping on the inside of the arm, and to the 
inner side of the prominent muscle (biceps) of the arm 
(where it is termed brachial). It is accompanied by 
parallel veins. 

Jtist below the bend of the arm the artery (Fig. 3) divides 
into two ; one (now called radial) taking the line of the outer 
bone of the forearm, the other {ulnar) lying almost parallel 
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with the inner hone. In the upper part of their course 
pulsation is not well felt, as they are covered with muscles. 
At the wrist joint both vessels may be felt beating. 


Fijr 4 



Other branches pass onwards (Fig. 4), forming arches 
in the palm of the hand and in the ends of the fingers. 

The large artery for the thigh, leg, 
Fig”. 5 and foot (fcmoi'al, Fig. 5) passes out 

from the groin, tying (ihouf the middle 
I of the crcaac of the groin, and almost at 
I right angles to it. From this point 
it runs onwards, inclining to the inside, 

1 and turning round a litite below the 
: middle of the thigh-bone into the ham. 
A line drawn from the centre of the 
fold of the groin to the inner side of 
I the knee marks its course. In the 
/ upper three inches of its course the 
I artery lies very superficial, and may be 
felt pulsating. It then becomes deeper- 
seated, but may still be compressed 
against the thigh-bone. The artery 
is accompanied by a large vein which 
lies at first to the inner side, but {if ter- 
>vards behind. Several smaller and 
one large branch are given off as the 
artery passes tlirough the thigh {vide 
Fig. S). 

The main artery at the knee divides into two (called 
the anterior and posterior tihiaV) 5 one passing down the 
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inner front of the leg, the other through the calf. Both 
are deeply seated and covered with muscles, and their 
pulsation, except near the ankle joint, is not easily 
detected. 

The foot, like the hand, is supplied with small branches 
from the two arteries. 

BLEEDING or H^MOEEHAGE, VAEIETIES OF.— 

Bleeding from arteries is ordinarily recognised by vividly 
scarlet blood rushing out in jets ^ or jerks. Bleeding from 
veins is known by the black appearance of the blood, and by 
its Jlou'ing in a continuous stream, nwd. not in jets. When, 
however, an artery is wounded deep in the substance of a 
limb, the jet, or jerk, may be absent, and from retention 
in the deep wound the blood, although arterial, may be- 
come darker than it would otherwise be. At p. 500 it is 
stated that arteries carry hiood from the heart to all parts 
of the body, while veins take the blood back to the heart. 
The practical application of this knowledge is, that bleed- 
ing from arteries is further distinguished by the facts that 
pressure on the side of the wound nearest the heart stops the 
flow of blood from arteries ; while pressure on the side of 
the wound f urthest from the heart stops bleeding from veins. 
In other words, bleeding from arteries in the limbs is to be 
stopped by pressure above the wound, and bleeding from 
veins by pressure below the wound. But for bleeding in 
the head or neck the reverse obtains. Bleeding from a 
large artery is dangerous, and will not stop without sur- 
gical treatment; but bleeding, except from a wounded 
artery of considerable size, is seldom dangerous to life. It 
generally stops on the application of pressure to the part 
(as afterwards described), or when the person becomes 
faint. Bleeding from veins is not often dangerous, and 
will generally stop without surgical treatment. The rea- 
sons why arteries continue bleeding and veins do not are 
found in the difference of structure, and in the manner of 
circulation of the blood. 
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As the matter is important, the distinctions between 
bleeding from arteries and from veins are placed in con- 
trast. 

Bleeding from Arteries i Bleeding from Veins 

Blood scarlet. ' Blood dark. 

Kiislies out in jerks. | Flows in a continuous stream. 

Pressure on tlie side of the wound j I*ressure on the side of the wound 
nearest the heart stops the flow. , furthest from the heart stops the 

flow. 

Dangerous from a large arterj*, and Not i*ften dangerous, and generally 
will not stop. stops, 

BLEEDING, MEANS OF STOPPING. WHEN NOT 
VIOLENT. — Bleeding from a wound when not violent may 
generally be stopped by sponging the part with cold 
water ; or, if more copious, by pressure with the finger, 
or with a bit of cork or a hard linen pad ; especially if the 
wounded part is over a bone, where pressure can be made 
against the bone. At the same time the bleeding part 
should be raised as high as possible above the level of the 
heart. But if this d(»es not succeed, each edge of the 
wound must be lifted up, carefully examined, and the 
mouth of any bleeding artery should be seized obliquely 
with the forceps, or with a pair of pincers out of a pocket 
knife, so that the whole is in the gnisp of the iii.strument, 
and then twisted round, but not so completely as to cause 
the end of the artery to be broken off. If the bleeding is 
not thus stopped, the artery will require tying as described 
and sketched below. When the artery can be seen by 
taming up the flaps of the wound, the point of a tena- 
culum (a) should then be applied as 
nearly as possible to it, and tlie 
spouting mouth (b) drawn up suffi- 
ciently to pass a strong catgut liga- 
ture, silk, or thread round it below the tenaculum. 
One end of the ligature should then be passed through 
the other, and both ends drawn steadily till the blood 
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ceases to flow from the vessel, the mouth of which is 
then seen gaping, open, and white. The knot should 
then be completed. After which, if the bleeding cease, 
the wound may be brought together by plaster, the ends 
of the ligature remaining outside at the most dependent 
point of the wound. The ligature will come away with 
the discharge in five or six days* time, or at an earlier 
period if on a small vessel. Instead of the tenaculum, 
forceps may be used to take up the mouth of the artery, 
or even a strong piece of wire sharpened at the end. 

If a small bleeding vessel cannot be stopped by cold, 
pressure, twisting, or tying, a graduated pad should be 
placed over the wounded part. This is made by rolling a 
small piece of lint or cotton (doth into a pad to fit into the 
wound, then placing four or five increasingly larger pads 
over one another. The whole should be secured by a 
bandage, which will probably stop the bleeding, at least 
till surgical aid arrives. The whole should remain for 
twenty-four hours, when the dressing may be cautiously 
soaked with lukewarm water and removed, after wdiich 
plaster may bo apjdied ; or, if there is no plaster, a soft rag 
wet with cold water. 

BLEEDING, MEANS OF STOPPING WHEN VIOLENT.— 

When Hood Is jlowiug fast, or when if md violent it cannot 
be stopped by cold, pressure, twisting, or tying, the first 
thing to do is to compress the artery sup})lyi ng the part 
with blood as shown in the following sketches. The pro- 
cedure after the flow of blood has been commanded by 
pressure of an artery, is given at p. 510. 

BLEEDING FROM A WOUND IN THE HEAD OR NECK. 
Moderate bleeding from any part of the head or face 
may be stopped by placing a graduated pad {vide p. 505) 
over the wound and bandaging firmly. If very copious or 
from the neck it will be from some branch of the carotid 
artery. Finn pressure should be made in the neck over 
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the course of this artery (vide p. 501), in a direction rather 
inwards and backwards, so as to press the vessel against 



the side projections of the bones of the neck. The pres- 
sure is best accomplished with the fingers or thumb. 

BLEEBING FROM THE ARM. NEAR THE ARMPIT.— 

A bystander should press his thumb firmly into the neck 



behind the middle of the collar-bone, which will stop tlie flow 
of blood through the great artery of the arm as it is first 
coming out of the chest. As, however, the pressure thus 
made soon tires the thumb, the handle of a large key, or 
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other object of similar shape, wrapped in three or four folds 
of linen, may be pressed behind the middle of the collar- 
bone, and held without fatigue for an indefinite time till 
surgical assistance can be obtained ; or, if the bleeding 
comes from a small artery, until the blood ceases to flow, 
which may be ascertained by slightly and gradually dimi- 
nishing the pressure. 

BLEEDING FROM THE LOWER PART OF THE ARM, 
OR FROM THE FOREARM BELOW THE ELBOW.— The 

brachial artery may be controlled by compression with the 
fingers on the inner side of the arm in the position of the 



artery iis shown above. More permanent compression 
may be made by the tourniquet if at hand {vide p. 41^7) ; 
or by the handkerchief and stick, as figured at p. 509, round 
the thigh; or by placing a thick ruler or stick 
in the armpit and then binding the arm tightly to the 
chest. 

BLEEDING FROM THE PALM OF THE HAND.— A 

pad should be placed over the radial artery at the wrist 
(where the pulse is felt), and another pad over the ulnar 
artery on the other side of the front of the wrist {vide fig. 4, 
p. 502) and bandaged tightly. If this does not stop the 
bleeding, a graduated pad {vide p. 505) should be placed 
over the wounded part. Another thick piece of lint or 
cloth should be placed on the back of the hand. Then two 
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pieces of wood, or two paper-knives, should be laid trans- 
versely, one across the front and one across the back of 
the hand, and their ends should be tied firmly together. 
The forearm should then be bandaged, the elbow bent, and 
the hand bound to the opposite shoulder. Or the pin sling 
may be used {vide p. 4(54). The whole should be allowed 
to remain for twenty-four hours, after which the part 
should be dressed as an ordinary wound. If pieces of 
wood, such as paper-knives, are not at hand, the bleeding 
may be stopped by binding the fingers over a ball of wood, 
or tightly rolled cloth, placed in the palm, ihoii bend- 
ing the elbow, and binding the hand to the opposite 
shoulder. 

BLEEDING FROM THE UPPER PART OF THE THIGH. 

The great artery which supplies the limb should be pressed 



so as to prevent the flow, by applying the thumbs with 
some force immediately below the middle of the crease of 
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the groin. This pressure is made with less difficulty than 
when necessary behind the collar-bone, but the door-key 
or other convenient instruiiient may be used {vide p. 50(>). 

BLEEDING EEOM BELOW THE MIDDLE OF THE 
THIGH, or FBOM THE LEG. — When bleeding is below the 
middle of the thigh, and a tourniquet (as figured at 
p. 497) is not at hand, a good substitute may be used, 
composed of a stout pocket-handkerchief and a piece of 
tough stick, which is to be ax^plied as follows : — Pass the 
handkerchief once or twice round the limb, some distance. 



if possible, above the wound. Then push the stick be- 
tween the liandkerchief and the skin, and twist the stick 
so that it scrovs the handkerchief until the blood ceases 
to flow. The twisting should only be continued till the 
bleeding stops, as the application of more pressure than 
is necessary to effect this may bruise the limb. A pad, or 
wine cork, placed underneath the handkerchief, over the 
course of the vessel, will lead to more direct and therefore 
more efficient pressure, without so much tightening of the 
bandage. 

BLEEDING FBOM THE SOLE, OB FBONT OF THE 
FOOT. — When there is bleeding from the sole a pad should 
be placed in the hollow behind and below the inner and 
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outer ankles, and bandage tightly. If this does not stop 
the bleeding, a graduated ]^ad should be applied to the 
wound as for bleeding from the palm of the hand {vide 
p. 507). When the bleeding is from the front of thefooty 
a pad and bandage should be tightly applied. In all cases 
of bleeding from the foot, it should be raised on a pillow 
above the level of the body. 

BLEEDING, HOW TO PEOCEED AFTEE COMPEESSING 
THE AETEEY. — If the flow of blood has been ccmimanded 
by compression of a distant artery, all clothing, bandages, 
or dressings should be removed from the wound, and all 
clots of blood should be washed awa}’, with cold water, so 
that it may be seen exactly where the bleeding comes from. 
When the wound is cpiite exposed, the tourniquet or otlna* 
means used for applying '^re^sxxre »ihould heallghihj r(ia,vvd. 
The sides of the wound should be turned up, and any 
bleeding vessel seen sliould be sponged with cold water, 
pressed, twisted, or tied, and the wound should be dressed 
as described at ji. “iOI. 

BLEEDING PEOM THE NOSE. — This may result from 
injury ; or it may occur from a plethoric or too full con- 
dition of system ; or, on the other hand, from a thin, poor 
state of the blood, as happens in scurvy, or as the result 
of venereal, fevers, malarious poisoning, and kidney or 
liver disease. It may also occur as a consequence of 
polypus (videp, 355). If the bleeding arises from a blow, 
it will probably stop after a few minutes, and the appli- 
cation of cold water to the face and back. If it continue 
from any cause, a pinch of powdered alum dissolved in a 
couple of table-spoonfuls of cold water may be thrown up 
the nostrils with a syringe; or powdered alum may be 
snuffed up if a syringe is not at hand. In all cases of 
obstinate bleeding from the nose, the body should be kept 
in the upright posture, and the hands should be raised and 
held by other persons above the head. A bladder of ice 
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Ot a cold wet cloth may be applied to the forehead and 
back of the neck ; a piece of cold metal, as a door-key, to 
the back; and pressure should be made over the facial 
artery, by placing the finger in the angle formed by the 
side of the nose and cheek. The nostrils should also be 
pressed together with the thumb and fingers for half an 
hour. The feet and legs may be placed in hot mustard- 
and-water. If these measures do not succeed, plugging 
the nostrils will be required. The anterior part of the 
nose is easily^ plugged by inserting a roll of lint into each 
nostril, but the posterior nostrils can only be plugged by 
a surgeon acquainted with the anatomy of the parts, who 
would probably use an inflatible elastic tube. In some 
cases the blood may not pass from the nostrils, but, pro- 
ceeding from the back of the nose, may trickle into the 
throat and be swallowed or sj>it out. In such instances 
plugging the posterior nostrils is still more necessary, 
as serious injury to the constitution, or even death, has 
occurred from prolonged bleeding from the nose. 

If bleeding from the nose depends on too full a con- 
dition of system, recurring perhaps periodically, low diet, 
purgatives (Recipes 1 and 2), especially if costiveness is 
present, and astringent medicines (Recipe 42) are the 
proper remedies. Moderate bleeding from the nose may 
be regarded as salutary, when the person is red-faced, 
plethoric, and subject to headache or giddiness. It is 
then an elFort of nature to relieve herself, and, unless 
violent, should not be suddenly restrained. If the bleed- 
ing appears to depend on too low a condition of the sys- 
tem, tonics are necessary, and the diet must be liberal ; 
while any scorbutic, malarious, or venereal condition 
should be treated {vide pp, 380, 260, 458). Bleeding from 
the nose frequently occurs to children, and in the majority 
of cases a thin, depraved condition of blood is the cause, 
and the complaint must be treated accordingly. If bleed- 
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ing depends on a polypus the growth should be removed 
(vide p. 355). 

[Ilazelino may be used with a syringe. A cotton-wool plug saturated 
with a strong solution of antipyriu (antipyrin thirty grains, water a tea- 
spoonful) may Ik) inserted into the nostril. When the bleeding is con- 
nected with a plethoric condition of system, sulphuric acid (Recipe 43) is 
a better remedy than the alum mixture (liccipe 42 ) mentioned above. 
Wlien the bleeding depends on simply a feeble state, without special 
taints as referred to ab^ve, iron mixture (Recipe 71).] 

BLEEDING FROM THE SOCKET OF A TOOTH.— This is 
sometimes very troublesome or profuse after the extraction 
or accidental loss of a tooth. It may be stopped by ap- 
plying a plug of lint to the part, shutting the teeth close, 
and running a bandage round the chin and head to prevent 
the mouth being opened for several hoars, during which 
time the pressure thus exerted stop)S the bleeding. Or the 
extracted tooth may be returned to its socket to act as a 
plug, the chin being bandaged as above. 

BLEEDING FROM VARICOSE VEINS OF THE LEG.— 
Profuse bleeding may occur from the bursting of enlarged 
or varicose veins in the legs, especially of pregnant women. 
The person should lie with the leg higher than the body, 
and pressure should be made on the bleeding part with 
a pad of lint or cotton cloth soaked in cold water, till the 
bleeding stops. Afterwards a 2 )ad, and bandage from 
the foot upwards, should be applied (viVZc p. 495). 

BLEEDING FROM LEECH-BITES. -Leech-bites, whether 
made for curative purposes or by leeches attaching them- 
selves to travellers or sportsmen, sometimes give much 
trouble from bleeding. If the jjerson is moderately 
strong, and the loss of blood is only from one or two 
wounds, it may be allowed to go on, and it will stop in a 
few hours. But if in delicate people or children, the loss 
of blood must be stopped at once ; more especially if the 
patient is to be left during the night. This is usually 
effected by the application of cold water, or by pressure 
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mth the finger, throngh which bleeding cannot take place, 
continued, if necessary, for an hour. If this does not 
succeed, a pinch of powdered alum should be pressed into 
the bites. 

[Other means, are pledgets of lint dipped in spirits of wine, which may 
be pressed into the bite ; or the latter may bo touched with a finely pointed 
stick of caustic. Occasionally, it has been found necessary to pass a 
needle through the skin under the bite, and to tic a ligature below the 
needle in the form of a figure of oo knot.] 

BLEEDING, INTEENAL. — This occurs from injury or 
disease of internal blood-vessels. The bleeding may take 
place into the lungs, when the blood is coughed up ; into 
the stomach, when the blood is vomited up ; into the 
bowels, when it is passed hy stool ; into the bladder, when 
it escapes with the urine -y or into other cavities of the body, 
from which there is no outlet, as, for instance, within the 
skull. Internal bleeding, excepting when into the cavity 
of the skull, is accompanied by great depression and faint- 
ness, by cold perspirations, by feeble intermittent pulse ; 
the condition described as collapse (vide p. 520) being 
present. When bleeding takes place within the head, 
laboured breathing and insensibility, as described under 
Apoplexy, are the chief results. Perfect rest, acid drinks, 
as lemon juice and water, keeping the body cool and the 
feet warm, are the principal requirements. 

BLEEDING, CONSTITUTIONAL, orHJEMOPHILIA,- This 
is a disease, often hereditary, to w^hich males are most 
liable. It is characterised by immoderate bleeding after 
very slight injuries ; and it sometimes occurs without any 
injury, especially from the gums or nose. The joints often 
swell when bleeding takes place. It may commence in 
childhood, and several of a family may be subject to it. A 
rag spread with powdered alum should be pressed on the 
bleeding part, and Recipe C7, or, if obtainable, 71, should 
be given internaliy. 
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BLEEDINd, GENEBAL TBEATMENT OF, AND WHEN 
TO GIVE STIlilirLANTS. — Stimulants, as wine and brandy, 
should not be hastily given even if there is faintness. 
Faintness is nature’s method of staying bleeding, and 
stimulants, by exciting the circulation, tend to increase 
bleeding. On the other hand, if faintness passes beyond 
a certain limit, it may be fatal. When faintness occurs 
in a case where there has not hem much bleeding, and when 
no large wound exists, if there is no internal bleeding the 
faintness will probably be more from fright than loss of 
blood. The person should keep the recumbent posture, and 
he should be placed between blankets, bottles of hot water, 
or hot bricks, wrapped in flannel, being placed near the 
feet and in the armpits, taking care that the heat is not 
sufficient to burn the patient. Warm brandy and water 
should be given frequently in small quantities, the brandy 
being diluted with an equal quantity of water. But if there 
is profuse bleeding, brandy must not be administered so freely, 
and it should be given cold. With respect to the actual 
amount of brandy to be given, no positive rule can be laid 
down. A table-spoonful every half-hour, if there is no 
bleeding, and a tea-spoonful if there is, may be accepted 
as some guide. If brandy is not at hand some other spirit, 
as whisky or rum, should be used. Until the bleeding has 
been stopped, warmth should only be applied to the feet ; 
and while faint, the person must not be raised to an upright 
position. Under all circumstances milk or broth may be 
given, but while there is any fear of bleeding everything 
must be given cold. 

BLISTEES. — This term signifies the formation of watery 
fluid between the upper and middle layers of the skin. 
They generally result from friction, as of an ill-fitting 
boot, on the toes or heel. Or they may be produced by 
irritating substances applied to the skin, or arise from 
bums or scalds. The proper method of treating a blister, 
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However produced, is, if very small, to smear it with a 
mixture of spirits of wine and tallow or mutton fat, and 
then to let it alone, when the contained fluid may be ab- 
sorbed, and the upper layer of the skin will eventually 
peel off, leaving a healed surface below. If the blister is 
large, it should be pricked at the most dependent position, 
and the water should be allowed to drain out, and a piece 
of worsted may be passed through the blister and tied in 
a loop, which will prevent the aperture closing up before 
the water has drained away. The loose skin above should 
be preserved as long as possible, as it forms the best 
covering for the tender surface below. It should be pro- 
tected by simple ointment (Recipe 86), or olive oil spread 
on lint, and the part should be carefully guarded from any 
injury. 

To prevent blisters on pedestrian excursions, thin woollen hose and a 
well-made boot with broad sole, so cut that the upper leather does not 
unduly compress the foot, are desirable, and the socks should bo well 
soaped previous to long walks. After some hours on the road, changing 
or turning the socks is desirable. If walking must be performed while 
blisters are present, take all pressure away from the part by cutting a 
hole in the leather of the shoe over the blister. 

Ulcers of the Toes and Heels may result from 
neglected blisters, or from a bad state of health. These 
are troublesome to heal, requiring perfect rest of the part, 
great cleanliness, dressing with simple ointment (Recipe 
86), and attention to the general health. 

[Often such ulcers require a stimulating dressing, and when simple 
dressing does not suit, procure the ointment (Recipe 93).] 

BETTISES. — Bruises are injuries in which the skin is 
not broken. They may be slight or severe. In the first 
variety the surface of the skin only is injured, but the 
little blood-vessels therein contained being ruptured, blood 
becomes effused in the skin, and discoloration occurs. 
This is at first bluish-black, then it passes through shades 

I. L 2 
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of violet, green, and yellow, until, by the end of ten days 
or a fortnight, it disappears. The familiar instance of a 
‘ black-eye ’ will illustrate this description of bruise. If 
the injury is more violent, a similar rupture of blood-vessels, 
and escape of blood, takes place in structures beneath the 
skin. Or, as sometimes happens, the skin may escape 
injury, and the deeper parts alone suffer. In this case 
discoloration does not become apparent until twenty-four 
hours, or longer, after the injury. For slight bruises, 
such as occur to children falling down, the old-fashioned 
remedy of brown-paper steeped in brandy is not a bad 
application, or spirits of camphor, or tincture of arnica 
may be painted over the injured surface. For more severe 
bruises, keep the bruised part well raised, if practicable, 
lying on a pillow, and fomented continually with hot water 
and flannels. If the bruise is of a serious nature, blisters 
will now x^robably form on the surface of the skin. These 
must be snipped with sharp scissors at the most dependent 
part, and the contained water allowed to drain out. But 
the raised skin or cuticle should not be taken away. After 
the first two days hot fomentations may be gradually dis- 
continued, and a cold lotion, composed of 1 ounce of 
vinegar in 4 ounces of water, m.ay be employed. At a still 
later period, rubbing the part with brandy and salad oil 
in equal parts, or, if obtainable, with soap liniment, may 
be adopted. 

Sometimes bruised parts are so injured as to inflame, 
or a large blood-vessel may be ruptured, and much blood 
escapes into the tissues. Abscess may form, the skin may 
burst, and mortification may occur. Poultices of bread 
and charcoal {vide Ajppendix) should be applied, until the 
mortifying parts separate, and the wound becomes clean. 
Surgical interference, in the form of incisions to promote 
exit of matter, is not unfrequently necessary. 

Bruises or contusions of the head are frequently followed 
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by effusion of blood beneath the skin, which is called a 
hlood-tumour. This is frequently seen on the heads of 
newly-born children (vide p. 638), caused by the pres- 
sure during a prolonged or difficult labour. A blood- 
tumour, occurring to an adult after an injury, may give 
rise to a suspicion of a fracture with depression of the 
bone, as the blood-tumour has generally a hardened base, 
with a softness or depression towards the centre. There 
will, however, be an absence of the symptoms of fracture 
(vide p. 566), and firm pressure with the finger on the 
hardened part will discover the uninterrupted surface of 
the harder bone beneath. In ordinary cases of bruised scalp, 
followed by blood-tumour, time and the application of a 
cold lotion (Recipe 83) will effect a cure. 

BURNS AND SCALDS.— The effect of bums and scalds 
on the skin is, in the first instance, the same. 

Throe different degrees of burning or scalding include all varieties. 

When the contact -svith lire or water has been slight and the injury 
is that of redness, or inflammation of the skin. 27 td, Where blisters have 
formed from a greater amount of heat. urd. When there is destruction 
of the skin or underlying structures, or where they are changed into a 
black or yellow mass, and all vitality destroyed. 

A slight hum or scald may be treated by the application 
of lint, or cloth, or plantain leaf soaked in salad oil ; or 
ice pounded or scraped, made as dry as possible, mixed 
with lard or butter or oil, spread on cotton cloth, and kept 
on until it melts; or if not available, the part may be 
covered with a layer of cotton-wool secured by a bandage. 
Severe burns most frequently happen from the clothing 
catching fire. The sufferer should not run about, as 
every draught of air will fan the flame. He should lie 
down on the floor, and roll, or be rolled in a rug, table 
cover, carpet, or any convenient article sufficiently volumi- 
nous and thick to stifle the flames. Or, such not being 
available, the person should roll on the floor, until the 
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flames are mechanically put out. If water is at hand, it 
should be dashed on the person. Then the patient should 
be laid on a bed, and if there is much shock {vide p. 520), 
which always follows severe burns, and is indicated by cold, 
shivering, pallor, and faintness, some hot coffee, or wine 
and water, or brandy and water, whichever may be first 
available, should be given at once, and bottles of hot water 
should be applied to the feet. After the first shock has 
passed away, chloral may be given to relieve pain, in doses 
according to age (vide p. 10). The clothing should be 
removed by cutting it away from the injured parts. If 
the skin adheres to the dress, the piece of the latter should 
be left, rather than the skin be torn in taking it away. 
The stockings must be removed with great care, lest the 
upper layer of the skin separate with them, which would 
increase the sufferings of the patient. It will facilitate 
the removal of the stockings if they are first soaked with 
salad oil. In the case of burns or scalds of the hands or 
feet, it is a good plan to immerse them, with the gloves or 
stockings on, in cold water. After a few minutes they 
should be removed, and partially dried with a towel. A 
mixture of equal parts of tepid milk and water should then 
be frequently dropped on the glove or stocking. After 
five or six hours the coverings may be cut carefully away, 
and the blisters may be snipped. Then, in the absence of 
the ca/rron oil mentioned below, the parts may be covered 
with lint wet (preferentially) with salad oil, or with 
milk. But severe burns should, as soon as possible, 
be dressed with carron oil (Recipe 87), which should be 
warmed, and then spread thickly on lint or linen rag. 
Cold applications to extensive bums or scalds should be 
avoided as most injurious. The first dressings should not 
be removed for two days, after which the part should be 
dressed daily, and 5 grains of crystallised carbolic acid 
should, if obtainable, be added to and well mixed with 
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every 4 ounces of the carron oil. At each removal of the 
applications the parts must be well cleansed by permitting 
a stream of warm water to flow over them from a sponge, 
but the injured parts should not be wiped with the sponge. 
All blisters should be snipped, but no wrinkled skin or 
raised cuticle should be removed. In dressing extensive 
burns, care should be taken to avoid exposing more than a 
small part at one time, or the cold will be injurious. The 
cotton- wool dressing, or the plan of dusting burns with 
fine flour, frequently employed in Europe, is not recom- 
mended for severe burns or scalds in India. As such 
applications are used on the principle of excluding air, 
they must be suffered to remain in situ several days, be- 
coming hard, dry, irritating, and liable to harbour maggots. 
When the surface becomes red, healthy, and clean-looking, 
nothing will be more beneficial than simple water dressing, 
id est, lint soaked in tepid water, laid on the part, and 
the whole covered with oil-skin. If granulations become 
exuberant, growing above the surrounding skin, and 
forming what is popularly called ‘ proud flesh,* they must 
be lightly touched with alum. 

Superficial hums and scalds, although only producing 
redness of the surface, are, if extensive, and particularly if 
occurring to children, very dangerous ; stupor and insensibility 
are especially liable to occur to children after extensive 
burns ; burns of the body are more dangerous than 
those of the limbs ; shivering is a bad symptom ; insen- 
sibility to pain, stupor, and twitchings of the limbs, are 
the usual precursors of death. Persons with bad burns 
are peculiarly liable to attacks of bronchitis, or inflamma- 
tion of the lungs ; to diarrhoea, accompanied by ulceration 
of the intestines; also to pyaemia {vide p. 587). 

Burns or Scalds op the Fingers and Toes must 
be treated with great care, that the different parts may be 
kept separate, so as to prevent the raw surfaces of the 
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fingers or toes touching each other. This may be readily 
effected by different dressings. 

Internal Scalds op the Throat, affecting the upper 
part of the windpipe or glottis, are very dangerous, from 
the swelling they occasion inside the throat. Such in- 
juries most frequently occur to children, the symptoms 
being suffocative cough and difficulty of breathing. Ice 
to the throat, ice to suck, water and milk to moisten the 
mouth and throat, and a tea-spoonful of salad oil every 
three hours are the best remedies. But such cases fre- 
quently require the windpipe opened by a surgical opera- 
tion. 

Burns from Corrosive Liquids, as oil of vitriol and 
mineral acids, should be treated in the first instance by 
copious washing with water, or if available with soda and 
water ; and afterwards as oi'dinary burns. 

Burns and Scalds, Sequel of. — As burns heal, 
there is always tendency to contraction of the parts, 
especially if the injury is about the neck or joints. 
During healing every endeavour should be made, by band- 
aging, pads, and splints, to keep the parts in their natural 
position, and thus oppose the tendency to deformity. 
Cicatrices, disfiguring scars, contracted joints, and deep 
ulcers, sometimes the results of burns and scalds, require 
treatment by a surgeon. 

COLLAPSE, SHOCK, or PKOSTEATION.— This is an 
accompaniment of severe injuries, as gunshot wounds, 
laceration of joints, blows on the stomach or privates, bad 
burns or scalds, and great losses of blood. Collapse may 
also be produced by fear, by cold, and from large doses of 
certain poisons. The condition is very similar in ap- 
pearance to fainting {vide p. 234). In some cases there 
are nausea, hiccough, and vomiting from the first. Oc- 
casionally the person is bewildered and incoherent, as if 
intoxicated. Vomiting is often a prelude to recovery, the 
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first sign of which is called the reaction, Favonrable 
signs are, returning warmth of the surface of the body, 
and slight restlessness on the part of the patient, with 
inclination to lie on the side. After a few hours there 
may be fever indicated by a hot skin, a flushed face, and 
rapid pulse. These symptoms in favourable cases soon 
pass off. In unfavourable cases the febrile symptoms in- 
crease, and after a few hours signs of nervous excitement 
and of exhaustion appear. There is trembling of the ten- 
dons of the wrist, restlessness, and generally delirium. 
The pulse becomes feeble, the skin cold, and there may be 
hiccough. Patients who have been accustomed to take 
considerable quantities of beer or spirits frequently present, 
during the stage of reaction, a condition very similar to 
delirium tremens. In individuals who are naturally weak 
and delicate, reaction, although favourable in its progress, 
may be slow, so that complete recovery is not attained for 
several days. 

Treatment. — The requirements are to keep up the 
action of the heart and lungs, and to maintain the tem- 
perature of the body, until the effects of the sudden shock 
to the brain and nervous system have passed away, but 
the treatment should differ with reference to the 'presence 
or absence of bleeding {vide p. 514, general treatment of bleed- 
ing), If there is no bleeding the person should be placed 
between blankets, bottles of hot water or hot bricks 
wrapped in flannel being placed near the feet and in the 
armpits, taking care that the heat is not sufficient to burn 
the person. Warm brandy (or other spirit) and water 
should be given frequently in small quantities, the brandy 
being diluted with an equal proportion of water. Until 
reaction has well advanced, the patient must not be raised 
to an upright position. After reaction is established, and 
the patient becomes feverish, purgatives (Recipes 1 and 2) 
and cooling medicine, as citrate of magnesia, will probably 
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be required. Tlie treatment of unfavourable symptoms 
of exhaustion consists in support by nourishing broths or 
beef-tea, and in allaying nervous irritability by sedatives, 
of which chloral (Recipe 64) is one of the best. 

CONCUSSION OF THE BRAIN, or BRAIN-SHAKE.— 
This condition, commonly called ^stunning,’ signifies sud- 
den interruption of the functions of the brain, by a blow 
or other injury to the head, either direct or indirect. In 
the mildest form the patient experiences a sudden weak- 
ness and trembling in the limbs, cannot walk without 
staggering, and there is a ringing sound in the ears and 
dimness of sight. These symptoms soon pass awaj^, after 
the person has rested for a time in a darkened room. In 
the more severe form of concussion the person falls, and lies 
motionless, pale and unconscious. The skin is cold and the 
pulse weak. The eyelids are closed, the pupils of the eyes 
contracted, and the arms and legs generally bent on the 
body. The breathing is feeble and sighing, and, if the 
patient is roused and questioned loudly, he opens his eyes 
and answers hastily, and again relapses into insensibility. 
The two facts stated in the last paragraph mainly serve to 
cUsiinguish concussion from compression of the "brain {vide 
p. 625), when the breathing is heavy and laboured, and 
the patient cannot be roused. After a variable time, 
ordinarily about an hour, the patient moves uneasily, 
vomits, and recovers his senses, but remains giddy, con- 
fused, and sleepy for some hours. In a still more severe 
degree of concussion, the patient is more profoundly 
insensible, the surface of the body pale and cold, the pulse 
not only weak but also intermittent, and the breathing 
drawn in sighs. If the patient cannot be temporarily 
roused, if the pupils of the eyes are insensible to light, 
and if the legs are not drawn away, when the soles of the 
feet are tickled, the condition is very unfavourable. 

Concussion of the brain often leaves mischief which may be perma- 
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nent and of serious import. There may arise an irritability of the brain, 
marked by hasty, violent temper, or by very speedy excitement after 
drinking spirits or wine ; there may be defects of sight, hearing, smell, or 
speech, muscular weakness and nervous debility ; or temporary or per- 
manent insanity may result. These sequences are due in many cases to 
indiscretion on the part of the patient, who as soon as the symptoms of 
concussion have passed away, and while the brain is still irritable and 
enfeebled, returns to his former habits, and probably to brain work. 

Treatment , — No case of concussion, or of partial con- 
cussion, is so trivial that it may be neglected with 
impunity. The patient should be placed on a bed or 
couch in a quiet, darkened room, the neck and chest should 
be freed from articles of clothing, the head should be 
slightly raised, and a cold wet cloth should be applied to 
the forehead. In more severe cases, when the surface of 
the body is cold, the patient should be placed between 
blankets, bottles filled with hot water and wrapped in 
flannel should be applied to the feet and armpits, and the 
legs, hands, and arms should be well rubbed. Stimulants 
must not be administered, but as soon as the patient can 
swallow, a little water may be given, or, if procurable, 
milk, broth, or beef- tea. If there is long-continued insen- 
sibility or imperfect rallying, an assafoetida injection 
(Recipe 105) should be used. Natural sleep should be 
encouraged. The after-treatment consists of perfect rest 
both of body and mind, and in maintaining the bowels 
freely open by aperients (Recipes 1 and 2), with a mild 
nutritious diet. Stimulants of all kinds must be avoided, 
and the person must return gradually to former occupa- 
tions. If headache or feverishness comes on, or any 
impairment of the mental faculties is observed, a strong 
mustard poultice (or, if procurable, a blister) should be 
applied to the back of the neck, and the bowels should be 
still more freely purged. If unfavourable symptoms per- 
sist, it may be necessary to cut the hair close, and to apply 
leeches to the temples. 
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CONCUSSION OF THE SPINE.— Usually occurs from 
severe shakings, as happen on carriage or railway accidents, 
or from blows on the spine. Concussion of the spine is 
marked by more or less severe pain at the seat of injury, 
bodily prostration, weakness of the lower limbs, or diffi- 
culty of walking, numbness in the feet, and diminished 
sensation of the lower extremities. In more severe cases 
there may be difficulty of making water, and swelling of 
the bowels, due to their distension by gas. If the injury 
has been only shaking of the spinal marrow, and nothing 
has been torn or ruptured, these symptoms usually subside 
in the course of two or three weeks, and the patient 
recovers. In some instances permanent w^eakness of the 
lower limbs, or even complete palsy, with difficulty or 
inability of making water, results. The treatment consists 
mainly in keeping the patient in bed, in applying leeches 
to the painful part of the back, and in giving tonics and 
nourishing food. 


Severe shakings conseq^iieiit on railwaij ncvid(mt<i have resulted in a 
peculiar condition of the spinal cord, to which the term ^ railway spine ’ 
has been applied. The rapidity of the movement causing tlie injury, the 
momentum of the person injured, tlie suddenness of its arrest, the help- 
lessness of the sufferer, and the natural fear occasioned, are all circum- 
stances in railway accidents greatly increasing the severity of the injury 
to the nervous system. A person is often unaware that anything serious 
has happened, feeling perhaps only violently jolted and a little giddy and 
confused. After a day or two, he becomes excited, cannot sleep, and 
feels bruised all over, or as if ho had gone through some violent exer- 
tion. After another few days ho finds ho is unable to undergo any 
exertion, or to attend to business. The thoughts become confused, the 
temper irritable, the sleep disturbed, and there are often noises and sing- 
ing in the ears. The senses of bearing, taste, and smell sometimes be- 
come perverted. There is also a loss of freedom of movement, and the 
gait becomes uncertain and * straddling,’ while one or both of the feet 
may he unusually cold. The first requirement is complete rest, both 
for body and mind, and cold lotions or ice should be applied over any part 
of the spine in which pain is felt. Internally, the bichloride of mercury, 
with quinine and bark, are perhaps the most satisfactory remedies. 
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A similar condition arises from fright, as during the bombardment of 
cities, from fires, or from lightning-stroko. 

COMFHESSION OF THE BH.AIN. — This results either 
from blood being efiFused beneath the skull, or from a 
piece or pieces of bone being detached or depressed, and 
driven down on the brain or its membranes, which the 
blood or other substance comjpressea. Both conditions may 
be the result of injuries. At a later period compression 
may result as the consequence of ‘ matter ’ formed within 
the skull as a sequence of an injury. When, after the 
symptoms of Concussion of the Brain (vide p. 522), or after 
severe injuries without such symptoms, the patient does 
not revive ; or reviving, afterwards sinks into stupor, from 
which he cannot be roused ; with heavy laboured breath- 
ing, accompanied by puflfing movement of the muscles of 
the mouth, with one or both pupils of the eyes dilated, 
with the surface of the body becoming warmer, and the 
pulse quicker and full, and perhaps with bleeding, or 
watery discharge from the ears and nose, serious injury of 
the brain may be suspected. Stimulants must not be 
given, but a cold lotion may be applied to the head and 
purgative injections (Recipe 105) should be administered. 
The condition requires skilled advice, as the operation of 
‘ trepanning’ may be necessary. 

The principal distinctions between concussion and com- 
pression of the brain are given below. 

Concussion Compression 

Insensibility takes place immedi- Insensibility, although sometimes 
ntely on receipt of injury. present from the first, generally 

comes on gradually. 

Breathing feeble, intermittent, di- Breathing slow and laboured, often 
minished in force, often sighing, stertorous, and accompanied with 
never stertorous. puffing movement of the lips and 

cheeks. 

Pulse small, thready, intermittent. Pulse slow, full, and bounding, 
sometimes quick. 

Pupils of the eyes generally con- Pupils generally dilated, 
tracted, 
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OoircTJssioN- 

Skin sensitive to prick of pin, or to 
pinching, 

Surfaoe of body cold and pale. 

Patient can bo roused so as to 
answer questions. 

Retching and vomiting are very 
constant symptoms. 


Compression 
Skin not sensitive. 

Surface of body warm, moist, and 
of natural colour. 

Patient cannot be roused. 

Retching and vomiting absent. 


DISLOCATIOITS. — A bone is dislocated, or, vulgarly, 
^ put out,* when the head of the bone slips from the socket 
in which it plays. Therefore the injury must be at a 
joint. 

Symptoms. — 1. Pain. 2. Deformity 5 there being an 
alteration of the normal shape of the joint ; such as an 
unnatural prominence in one part, and a depression at 
another, with generally shortening^ but in some varieties 
lengthening y of the limb. 3. Loss of the proper motion of 
the joint. 

Dislocations are distinguished from fractures near the 
joint ; first, by the absence of grating on movement of the 
injured parts ; secondly, a fractured bone is more freely 
movable than natural, a dislocated bone is less so ; thirdly, 
if a fractured bone is drawn into its proper place it will 
return as soon as the ‘ extension,’ or pulling, is discon- 
tinued; but a dislocated bone drawn into its proper 
position will remain there ; fourthly, by measurement of 
the hone supposed to be broken, which, if fractured, will 
be shortened, while the dislocated bone is of the natural 
length. Comparisons of the length should be made with 
the bone of the sound limb. 

Dislocations are distinguished from sprains (vide p. 596) 
by pressing the swollen part steadily and firmly. If it be 
a dislocation the end of the bone is felt firm and hard ; 
while the swelling caused by a sprain is soft and yielding. 
Also by the facts, that neither lengthening nor shortemng 
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are caused by the sprains ; while natural motion of the 
joint, although painful, is possible. 

Treatment, — The immediate treatment of any injury 
is given at p. 497. Dislocations must be ‘ reduced,’ or 
returned into place. Sometimes this can be effected by 
placing the parts in such a position that the muscles will 
draw the head of the bone into the socket. Most dislocated 
bones may be readily returned into place by pulling the 
limb and manipulation, immediately after they are put out. 
But when any time has passed and the faintness usually 
caused by the accident is recovered from, a greater degree 
of force, or chloroform, are required to put the bone in 
place. Dislocations should, therefore, always be reduced 
as soon as possible, before the muscles swell or contract 
and fix the bone in its new position. When an hour or so 
after the accident has passed, or when all faintness has 
subsided, it would be wiser to delay any attempt to reduce 
a dislocation till assistance could be obtained, provided it 
could be available within twenty-four hours. The harm 
that ensues from the delay is more than compensated for 
by the great good secured by the use of chloroform or other 
anmsthetic. But if chloroform and surgical aid cannot be 
secured within a reasonable time, it will be better to make 
careful attempts to put the bone in place, even although 
the first effects of the accident have passed away. After 
reduction the limb should be kept at rest and fixed by 
bandages. Fomentations will usually be necessary to 
relieve inflammatory pain and swelling. When all pain 
and swelling has disappeared the joint may be gently moved 
hy another person, in order to prevent the formation of 
adhesions which might eventually cause a stiff joint {vide 
p. 697). 

Compound Dislocation is the term applied to those 
cases where an external wound communicates with the 
dislocated joint, and such injuries are always most 
dangerous. 
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DISLOCATION OF THE LOWER JAW.— This may be 
caused by a blow on the mouth, or from spasmodic action 
of the muscles, when a person gapes. The mouth is open 
and cannot be shut. Speech and swallowing are scarcely 
possible, the saliva dribbles away, and the chin protrudes 
forwards, so that the lower row of teeth project beyond 
the middle teeth of the jaw above. Sometimes one side 



only of the bone is dislocated, and then the teeth are dis- 
placed laterally o.way from the side of dislocation. 

Treatment , — Put the patient in a chair, with the back 
of the head against a wall. Then let the operator wrap a 
napkin or handkerchief round each of his thumbs. Place 
the thumbs thus protected on the hack teeth of the lower 
jaw, on each side, the fingers clasping the under part of 
the jaw outside. Then press the thumbs firmly downwards 
and backwards, elevating the chin at the same time with 
the fingers. The jaw will generally return into its proper 
place with a snap, and, if the thumbs of the operator were 



DISLOCATION OP THE COLLAE-BOKE 


529 


not protected, they would probably be injured by the 
patient’s teeth. Afterwards a four-tailed bandage, as 
described for a broken jaw (vide p. 559), should be worn 
for a week, during which time the patient should have only 
fluid food. 

DISLOCATION OF THE COLLAR-BONE.— This usually 

occurs from falls on the shoulder. The dislocated head of 
the bone may be felt as a protrusion over the upper part 
of the breast-bone, and the arm cannot be raised. To 
restore it, the shoulder should be pressed upwards, ouU 
wards, and bacJcwards. This may be accomplished by 
drawing back the shoulders with the hands, while pressing 
against the spine with the knee. If necessary the end of 
the bone should also bo pressed upwards with the finger 
and thumb into its place. To retain it there, bandages 
should be applied as ior fractured collar djoyie (vide p. 560), 
but a pad should be also placed over the md of the hone, 
and the bandage should be broad, to keep the pad and 
bone in position. This should be worn night and day for 
five or six weeks ; but in spite of every care, some deformity 
often results, as it is usually difiicult to retain the bone in 
position. 

DISLOCATION OF THE SHOULDER- JOINT.— The hu- 
merus, or arm-bone, may be thrown from its socket in 
several different directions, but most commonly it slips by 
the side of the socket, or below the socket, into the arm- 
pit. If the bone slips by the side of the socket, the arm 
is slightly shortened; if below the socket the arm is 
lengthened. A hollow is seen or felt under the tip of the 
shoulder, where the head of the bone should be, and the 
whole shoulder looks flattened. The elbow projects out 
from the side, and cannot be brought to touch the side. 
The head of the bone can be felt in the armint, becoming 
more evident if the elbow is raised. There is also great 
pain, and numbness of the fingers, caused by the pressure 

M M 
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of the dislocated head of the bone on the nerves of the 
arm. The patient leans over to the side of dislocation, 
and endeavours to support the elbow of the injured side 
with the opposite hand. 



In addition to the above-mentioned signs (or without 
such features, if the dislocation is in other directions), the 
shoulder may be recognised as ‘ out of joint,’ if the fingers 
of the injured limb cannot be placed by the patient, or by 
some one else, on the sound shoulder, while the elbow 
touches the side. In the natural state of the parts this 
can be easily done ; and if it can be accomplished there is 
no dislocation. Again, the shoulder should be measured, 
by carrying a tape round the prominent bone at the tip, 
and under the armpit. If the shoulder is out, the injured 
side will measure about two inches more than the sound 
one. Thirdly, if there is a dislocation, a straight stick 
or rule will touch both the tip of the shoulder and the 
elbow at the same time, which it cannot do when the bones 
are in their natural places. 

Treatment . — There are several methods by which 
this injury may be righted ; hut if grat ing should he felt or 
heard on moving the injured limh, attem/pts at replacement 
should not he continued^ as there xs prohahly also fracturo 
{vide p. 661). 
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•First, If the person is seen immediately. Pat a 
cloth or shawl round the patient’s body close under the 
armpit, and let some one hold the ends to steady the body. 
Then raise the arm gently to a right angle if possible. 
Then pull from above the wrist, steadily with moderate 
force, and the bone will probably slip into its place. If 
not successful the next methods may be tried. 

Secondly, By the heel, or foot, in the dxiUa or armpit. 
The patient lies down on a bed, or on the floor, and the 
operator sits on the edge of the bed, or on the floor, at the 
patient’s side. The operator then places his uribooted foot 
in the armpit, pressing upwards and outwards, at the 
same time grasping the hand and wrist, which he pulls 



steadily towards him, gradually carrying the hand across 
the patient’s body. When commencing to pull, he should 
tell the patient to make some change in his position, in 
order to take his attention away, by which the resistance 
of the muscles implicated in the dislocation will be 
lessened. The head of the bone will then probably pass 
into its place. The left foot should be used if the left 
arm is to be operated on, and vice versa. 

Thirdly, Have the patient seated on a chair, rest your 
foot on the chair, and place the bent knee in the armpit. 
The positions necessary are shown in the sketch accom- 
panying the fourth method. Then depress the elbow with 
the hand, and at the same time raise the head of the bone 
with the knee, and it will probably glide into its place. 

H M 2 
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One or other of these methods will usually be success- 
ful in persons who are not very muscular, or when the 
shoulder has been dislocated, a second or third time in the 
same person. But if not successful, or for muscular per- 
sons, the most certain plan is with the towels as described 
below, by which more force can be applied. 

Fourthly, A long strong towel, or other piece of cloth, 
should have a slit made in the centre. Through this slit 
hand and arm must be passed, until the 
(( Vl presses on the chest below, and on the 

upper part of the shoulder above. Another long 
towel, or piece of cloth, must be fastened round 
the arm above the elbow. When fixing 
this, the knot called the clove-hit cli should be used, as 
it does not tighten round the limb when pulled {vide 
sketch). The patient should then sit on a low stool. 



Then, let the chest towel bo firmly held, while the arm 
towel is gradually pulled by assistants, the operator 
standing behind the arm. After the extension has beer 
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continued for two or three minutes the operator should lift 
the head of the bone with his knee, when it will probably 
pass into the socket. The positions necessary are shown 
in the preceding drawing. 

A person who has repeatedly dislocated his shoulder, 
and the accident is always more liable to happen after 
having once occurred, may, if he have courage to bear a 
little pain, manage to reduce it himself. By getting his 
arm over the top rail of 
a gate, or over any other 
object affording similar 
purchase (which, should 
be first covered by some 
article of clothing), seizing 
one of the lower rails with 
the hand of the injured 
arm, letting the whole weight of the body hang over 
the other side of the gate, and then making some move- 
ment to change the position of the body while its 
weight still tells on the top bar, the bone will probably 
slip into its place. The principle is the same as when 
the heel is put into the armpit, and the arm pulled. The 
head of the arm-bone is moved towards the edge of the 
socket from which it has escaped, and the muscles pull 
it into its place. The position is shown above. 

After a dislocated shoulder has been replaced, the 
elbow and arm should be put in a sling, and the arm should 
be confined for a fortnight to the side by a bandage 
passing lightly round the body. When the person begins 
to move about, the ^ pin sling ’ {vide p. 464) may be used. 

DISLOCATION OF THE ELBOW.— This may occur back- 
wards, or to either side, and one or both bones of the fore- 
arm may be displaced. In complete dislocation there is 
much deformity and swelling, the joint being bent at a 
right angle, and remaining almost immovable, while the 
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elbow protrudes, the end of the arm-bone can be felt in 
front of the elbow, and the thumb and outer surface of 
the wrist are turned forwards. 
In dislocation to one side there 
is more deformity on that side. 
In dislocation of one bone only 
the deformity is less. Disloca- 
tion of the elbow is chiefly to 
be distinguished from fractures about the joint by the 
absence of grating. 

Treatment , — One person must take firm hold of and 
steady the upper arm above the elbow. Another must pull 
from the wrist. After extension for about two minutes, 
the elbow must be suddenly bent by the person holding 
the wrist, when the bones will resume their natural position. 
The arm should be kept in a sling for seven or eight days, 
after which the joint should be gently moved. 

It often happens that in injuries of this joint one or 
other form of dislocation is combined with one or other 
form of fracture, especially of the bones forming the point, 
and side prominences of the elbow. This complicates the 
case ; splints are generally required, and the services of a 
surgeon should be procured. Until professional aid is 
obtained, the best plan is to lay the elbow, bent almost 
at right angles, on a pillow, and apply a cold lotion 
(Eecipe 83). 

Paetial Dislocation op the Elbow in Childeen. — 
The forearm of children from a fall or drag upon the wrist, 
is subject to a displacement caused by the head of the 
smaller bone (or radius) slipping forward and lodging 
against the front part of the bone of the arm, where it 
may usually be felt. The arm thus injured hangs down, 
and the hand is supported by the other. The hand is 
also turned inwards and downwards. Attempts to move 
the hand give considerable pain. The position which the 
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cliild thus injured naturally assumes, as the most easy 
posture, namely, supporting the injured forearm with the 
sound hand, gives an appearance at first sight very much 
resembling the characteristic posture assumed by persons 
with fractured collar-bone. But on feeling the latter bone 
it will be found there is no fracture there. To remedy 
this accident at once, take hold of the upper arm firmly 
with the left hand, and the patient^s hand with the right 
hand, in such a manner that the back of the patient’s 
hand lies in the palm of the operator’s. Now bend the 
elbow-joint quickly, turning the forearm outwards, so as 
to bring the palm of the patient’s hand to front his upper 
arm. A crack will probably be felt, and the child will be 
able to use the arm. A bandage should be applied, and 
the arm kept at rest in a sling for some days, as the bone 
is liable to slip again. 

DISLOCATION OF THE WEIST.— This may be distin- 
guished by the altered position of the hand, which is thrown 
backwards or forwards, or is twisted, if only one bone is 
dislocated. 

Treatment , — Extension of the hand, and if the natural 
position is not retained the application of splints as for 
fractured forearm. Fractures of the lower end of the fore- 
arm are sometimes mistaken for dislocations, and it often 
happens that when the large, or under bone of the arm 
is dislocated, the small or upper bone is broken. In all 
cases of doubt, after extension, it will be best to apply 
splints as for fracture. {Vide Fracture of the Forearm^ 
p. 565.) 

DISLOCATION OF THE THUMB AND FINGEES.— These 
accidents are known by the deformity present, and in 
consequence of the strength and tightness of the liga- 
tures fixing the joints such injuries are often difficult to 
treat. 

Treatment , — If the dislocated bone does not return into 
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position by simple extension with the hand, a firm hold 
must be obtained by a piece of tape fastened as represented 
below, by the clove-hitch knot {vide p. 532), Then the 



wrist must be held by one person, while another pulls the 
tape till the bone slips into its place. 

DISLOCATION OF THE HIP-JOINT.— There are four 
principal varieties of this dislocation, but the dislocation 
upwards is the most frequent. The 
injured limb is from one inch to 
one inch and a half shorter than 
the other. The toes rest on the 
upper surface of the foot, or on the 
instep of the sound limb, the knee 
is turned inwards, and is advanced 
on its fellow, the hip generally 
appears flattened, but the dislocated 
head of the thigh-bone forms an 
unnatural prominence above and 
behind the situation of the hip- 
joint, the limb cannot be moved, 
and if force is applied to straighten 
the limb the patient^s back be- 
comes arched. 

Fracture near the head of the thigh-bone is distinguished 
by these differences ; In fracture the limb can be moved 
more freely ; it is turned outwards instead of inwards ; it 
can be drawn down to its natural level, but becomes again 
shortened as soon as the extension is discontinued; whereas 
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a dislocated bone requires forcible extension to place the 
limb in its natural position, from which it does not again 
escape. The position of the limb, when the hip is dislo- 
cated upwards, is shown on the opposite page, and may be 
compared with fracture^ p. 570. 

To recognise and treat other, and less frequent forms 
of dislocation of this bone, so much special knowledge is 
necessary that no other variety is here described. 

Treatment . — Dislocation of the hip is an injury urgently 
requiring treatment by a surgeon who may probably, when 
the patient is put under the influence of chloroform, 
replace the bone by manipulation, without the employment 
of force. Surgical aid being impossible, the following 
plans may be carefully tried. Either measure will be 
more likely to succeed if the patient can be put under the 
influence of chloroform. If chloroform is not available, 
1 grain of tartar emetic may be given in an ounce of water 
every half-hour till nausea is produced, and which is 
attended with relaxation of the muscles. 

First. Place the patient upon his back on the floor, 
with a pillow under the head. Then the operator should 
stand over him between his legs and opposite the knee- 
joints. The operator then clasps his hands below the 
knee of the injured limb, raises it, and places the ankle of 
the patient between his own thighs, the upper part of the 
patient’s foot pressing against the operator’s buttocks. He 
then lifts steadily, until the patient’s body as far as the 
shoulders is raised from the floor, in which position it 
should be held for half a minute, or if possible a minute, 
when a click heard may denote that the head of the bone 
has slipped into its socket. 

Secondly. Place the patient on his back on the floor, 
and, while he is firmly held by the shoulders, grasp the 
foot and ankle firmly, and by gradual extension parallel 
with the body, and rotation of the limb outwards at the 
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same time, the head of the bone, if recently dislocated, 
will probably slip into its place. 

Thirdly, If these methods do not succeed, more force 
must be used. A strong towel or sheet must be passed 
round the upper part of the thigh, and so adjusted that it 
does not interfere with or press on the private parts. This 
towel must be secured to a hook or ring in the wall, or to 
a tree. A bandage must next be applied over the thigh, 
as a protection to the skin, and then another towel or sheet 
must be fixed by the clove-hitch knot [vide p. 532) to the 
same part. When all is prepared extension must be firmly 
but gradually made, so as to draw the thigh across the 
opposite one a little above the knee. After a couple of 
minutes the knee should be gently turned, and the head 
or upper part of the thigh lifted up, when the head of the 
bone will perhaps return into its socket. 

The position for the reduction of a dislocated hip is 
shown below. 



After the reduction of the hip the knees should be tied 
together, and the patient should be kept in bed. No 
movement should be allowed for three weeks, and then 
only gentle movement, for if this rule is not attended to, 
re-dislocation may occur. After such injuries it sometimes 
happens that the patient is unable to make water. Fomen- 
tations over the bowels will perhaps relieve this condition 5 
otherwise the catheter must be passed (vide p. 493). 

When no attempt can be made to reduce a dislocated 
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hip, or when attempts fail, the patient should lie on the 
back, and his thighs should be fastened together with a 
broad bandage. 

DISLOCATION OF THE KNEE-CAP.— This bone may 
be dislocated either inwards or outwards, most frequently 
in the latter direction. In some cases it is half-twisted on 
its axis, so that its outer or inner edge rests upon the front 
of the lower extremity of the thigh-bone. A twisted knee- 
cap is the worst form of this injury, and it occasionally 
becomes so immovably fixed that it cannot be replaced. 
The symptoms are that the knee cannot be bent, and the 
bone may be felt in its new position, while there is a de- 
pression in the natural position of the bone. 

Treatment , — It should be replaced by placing the 
patient on his back, sti-aightening and well raising the leg, 
so as to relax the muscles in front, and then lifting the 
bone with the thumb and fingers into the middle of the 
joint, after which a splint should be applied loosely behind 
the knee. Then the patient must be put to bed, and 
fomentations should be employed to prevent inflammation. 
The person should not attempt to walk for a month, and 
then use a bandage round the knee, or an elastic knee-cap. 
The injury is likely to recur unless great care is taken. 

DISLOCATION OF THE KNEE-JOINT.— The leg may be 
displaced from the Icnee, forwards, backwards, or to either 
side, but owing to the large extent of the opposed surfaces 
forming the joint, and to the strength of the ligaments, 
dislocation of the knee is always partial. In lateral dis- 
placement there is an unnatural projection of the inner 
or outer extremity (condyle) of the thigh-bone on the one 
side, and a projection of the inner or outer extremity of 
the leg-bone on the other, while the foot and leg are gene- 
rally more or less twisted. Dislocations of the knee-joint, 
either forwards or backwards, are still more serious injuries, 
and are associated with much tearing of ligaments 
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and soft parts surrounding the joint. In the backward 
dislocation the lower end of the thigh-bone projects in 
front, and the hollow at the back of the joint is occupied 
by the displaced head of the leg-bone. The dislocation 
forwards is rare, and is accompanied by much laceration 
of the soft parts, and often by rupture of the hamstring 
tendons. 

Treatment . — The thigh should be fixed by being tightly 
held while the patient lies on his back. Then extension 
should be made by pulling steadily from the ankle. After 
the parts have resumed the natural posiuon, fomentations 
should be applied, and the patient should be kept in bed 
for at least three weeks. 

DISLOCATION OF THE SEMILUNAR CARTILAGES OF 
THE KNEE-JOINT. — The semilunar cartilages are two flat 
gristly structures of a horse-shoe shape, which are fixed 
to the margins of the upper surface of the leg-bone. One 
(usually the internal) or both may, in consequence of a 
sprain or twist, become detached and slip out of place, ora 
piece may be broken olf. The symptoms are sudden, 
severe, sielcening iDain in the knee, and inability to walk. 
But the leg, though stiff and painful when the person is 
erect, can be generally moved when he lies down. After 
the accident the knee begins to swell, and remains swollen 
for some days. When the swelling subsides a painful 
spot is usually left, generally at the inside of the joint, 
where sometimes the displaced cartilage, or the piece 
broken off, may be felt or seen projecting, if it has not 
been properly replaced. If the patient is seen immediately, 
before the joint begins to swell, reduction of the cartilage 
may be readily effected by extending the leg, and pulling 
with some force from the ankle, when probably the carti- 
lage will resume its place with an audible click. If this 
does not suffice, the leg when extended, should be suddenly 
bent backwards at the knee, until the heel almost touches 
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the corresponding buttock, the other hand of the operator 
being placed on the front of the knee. Afterwards fomen- 
tations and rest for some time will be necessary. If the 
patient is not seen until the knee is swollen, fomentations 
and rest should be had recourse to, and the cartilages may 
gradually assume their natural position. But if a piece 
has been broken off, it may remain for months until even- 
tually absorbed. The patient should not attempt to walk 
until all pain and swelling have ceased. This injury hav- 
ing once happened is very liable to recur from slight causes, 
and the person should wear a stout long bandage or a 
tight knee-cap for months afterwards. A bandage is better 
than a knee-cap, as it affords more support. If a knee-cap 
is used, it should be made of perforated india-rubber. 

DISLOCATION OF THE ANKLE.— This is generally 
caused by jumping from heights, or from carriages in mo- 
tion, and is nearly always complicated 
with fracture of the small bone of the 
leg above the ankle. The dislocation 
may be either inwards or outwards, 
and the swelling on either side will be 
the chief distinguishing mark. The 
dislocation outwards, involving frac- 
ture of the small bone on the outside, 
generally two or three inches above 
the ankle, is the most common variety. 

The shape of the limb will then be as 
opposite, presenting a hollow on the 
outer side at the site of the fracture 
of the small bone, the sole of the foot 
being turned rather inwards. 

Treatment . — The person should be 
placed on his back, with the thigh raised and the knee bent. 
Then, while an assistant steadies the knee, the operator must 
grasp the instep with one hand and the heel with the other. 
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and pnll gradually and firmly till he has restored the parts 
to a natural shape. Then the limb should be bound up 
with splints on each side, as for a fractured leg; care being 
taken to keep the great toe on a line with the inner side 
of the knee-pan. The patient should lie on his back, 
although some surgeons prefer treating this accident by 
placing the patient on the side corresponding with the 
injury, the knee being bent. {Vide Fractures of the Leg, 
p. 575.) The splints should be retained for six weeks, 
and afterwards gentle m5vement of the joints should be 
made ; but the person should not bear any weight on the 
limb for another month. 

DISLOCATIONS OF THE BONES OF THE FOOT.— Such 
injuries are the result of great violence, are mostly attended 
with fractures, and will require the attention of a surgeon. 
Until this can be obtained the parts should be placed as 
far as possible in the natural position, perfect rest on a 
pillow should be enjoined, and fomentations applied. 

DEOWNING. — The injurious effects of submersion in 
water may be varied. If the water is warm, the principal 
hurtful effect will be the suspension of respiration, or 
suffocation ; but if, as is often the case, the water be cold 
enough to extract heat from the body, a very powerful 
depressing action is added. Again, persons falling into 
the water may die from fright or syncope {vide p. 234) ; 
or they may be stunned (vide p. 522) if they fall from a 
great height. Those who sink at once are usually affected 
in one of these two ways. In the treatment of drowning, 
Aetificial Respiration should bo promptly resorted to 
and perseveringly continued. The following rules are 
those sanctioned by the Royal Humane Society: — 

Send immediately for medical assistance, blankets, and 
dry clothing, but proceed to treat the patient instantly, 
securing as much fresh air as possible. Under no circum- 
stances hold the body up by the feet. 
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The points to be aimed at are — first, and immediately, 
the Restoration of Breathing •, and, secondly, after breath- 
ing is restored, the Promotion of Warmth and Circulation, 
Rule 1. To adjust the Patients Position, — Place the 
patient on his back on a flat surface, inclined (if possible) 
a little from the feet upwards ; raise and support the head 
and shoulders on a small firm cushion or folded article of 
dress placed under the shoulder-blades. Remove all tight 
clothing about the neck and chest. Prevent unnecessary 
crowding round the body, especially if in an apartment. 

Rule 2. To maintain the Free Entrance of Air into the 
Windpipe, — Cleanse the mouth and nostrils ; open the 
mouth ; draw forward the patient’s tongue, and keep it 
forward ; an elastic band (from a purse or pocket-book) 
over the tongue and under the chin will answer this pur- 
pose, or the tongue may be held by the fingers of a by- 
stander wrapped in a handkerchief. Do not allow the 
body to remain on the back unless the tongue is secured. 
Rule 3. To imitate the Movements of Breathing, 

First — Induce Inspiration. — Place yourself at the head 



of the patient, grasp his arms, raise them upwards by the 
sides of his head, stretch them steadily but gently upwards 
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for two seconds. [By this means fresh air is drawn into the 
lungs hy raising the rihs."] 

Secondly — Induce Expiration. — Immediately turn 
down the patient’s arms, and press them firmly but gently 
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downwards against the sides of his chest, for two seconds. 
[By this means foul air is excelled from the lungs hy de- 
pressing the rihsJ] 

Thirdly — Continue these Movements. — Eepeat these 
measures alternately, deliberately, and perseveringly, 
fifteen times in a minute, until a spontaneous effort to 
respire be perceived. [By these means an exchange of air 
is produced in the lungs similar to that effected hy natural 
respirationj] 

Rule 4. To excite Bespiration, — During the employ- 
ment of the above method excite the nostrils with snuff or 
smelling-salts, or tickle the throat with a feather. Rub 
the chest and face briskly, and dash cold and hot water 
alternately on them. Friction of the limbs and body with 
dry flannel or cloths should be had recourse to. Should 
a galvanic apparatus be at hand, apply the sponges over 
the heart and back of the neck. 

The efforts to restore life must be persevered in until 
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the arrival of medical assistance, or until the pulse and 
breathing have ceased for at least an hour. For appear- 
ance indicating death (vide p. 38) . 

When a spontaneous effort to respire is perceived, cease 
to Imitate the Movements op Breathing, and commence 
TO Induce Circulation and Warmth (as below). 

Treatment after Natural Breathing has been 
Restored. — To induce Circulation and Warmth . — ^Wrap the 
patient in dry blankets, and rub the limbs upwards ener- 
getically, Promote the warmth of the body by hot flannels, 
bottles or bladders of hot water, heated bricks, to the pit 
of the stomach, the arm-pits, and to the soles of the feet. 
When the power of swallowing has returned, a teaspoon- 
ful of warm water, small quantities of wine, warm brandy 
and water, or coffee should be given. The patient should 
be kept in bed, and sleep encouraged. During reaction, 
large mustard plasters to the chest and below the shoulders 
will relieve the distressed breathing. 

FOREIGN BODIES IN THE NOSE.— Peas, beans, small 
stones, slate pencil, insects, &c., may be thrust into the 
nostrils by children, or maybe accidentally inserted. They 
may be frequently discharged by compressing the cle.ar 
nosti-il with the fingers, and then blowing forcibly through 
the obstructed nostril. If this does not succeed, snuff 
may be given to excite sneezing, or the nostrils may be 
syringed with warm water. These measures failing, a 
mustard and water emetic may be given, and when vomit- 
ing occurs the mouth should be stopped by the hand. A 
rush of fluid will then take place through the nose, and 
probably dislodge the foreign substance. If no effect is 
thus produced, a probe or piece of wire, bent into the form 
of a loop, or hook, may perhaps be passed above the sub- 
stance so as to book it down. Or it may sometimes be 
seized with a pair of forceps. Caro must be taken not to 

N N 
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pnsli the foreign body backwards, and digging attempts 
upwards towards the head should be avoided. When a 
foreign body cannot be extracted, it will frequently work 
out if left alone. If a leech gets into the nose, a solution 
of 2 drachms of salt in 2 ounces of water, should be snuffed 
up or injected. 

FOREIGN BODIES IN THE EARS.— The first thing is 
to examine the ear (vide p. 210), to make sure there is 
really anything inside, as well as to ascertain its size and 
situation. Unless the foreign body is something which 
might swell from moisture, as a pea, for instance, syringing 
with warm water (vide p. 210) should always be first tried. 
When ordinary S 3 ^ringing fails, the patient should lie with 
the head over the side of a couch, the affected ear being 
most dependent ; so that gravity may be called into play, 
and the ear should be again sj^ringed while in this posi- 
tion. The form of the canal of the ear is so peculiar, 
being curved and widest at each extremity, the shapes of 
foreign substances are so various, and some of them swell 
from moisture, that efforts to remove them by other means 
than a current of water should be most carefully under- 
taken. If syringing does not succeed, the best plan is 
the use of a wire loop. Take two pieces of fine flexible 
wire, double them, and then pass the loops into the ear, 
keeping them against the upper surface, then lower them 
gently until the foreign body is within one of the loops 
and then extract. The loop is less liable to injure the in- 
ternal part of the ear than forceps. But in some cases 
the substance may be easily seized and extracted by a 
pair of thin forceps. In other instances a probe end, 
with a little cotton -wool attached, dipped in carpenter’s 
glue, has been held firmly against the foreign substance, 
until the glue dries, or for about half an hour, when all 
was removed together. Great care must be taken not to 
injure the drum of the ear by pushing the foreign body, 
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or the probe or wire used for its extraction, inwards — or 
by too forcible syringing. 

Insects may be generally removed, or at least killed, 
and the pain they create therefore diminished, by pouring 
a little warm salad oil into the ear ; or, if oil is not at hand, 
a saturated solution of salt and water. 

After the removal of a foreign body from the ear, if 
much manipulation or syringing has been required, the 
ear is painful, and sensitive to cold, from which it should 
be carefully guarded by the use of cotton-wool for some 
days ; otherwise inflammation or abscess might occur. 

FOREIGN BODIES IN THE EYES may be often re- 
moved by raising the upper eyelid, drawing it down over 
the lower, and allowing the lids to separate themselves. 
Blowing the nose vigorously will sometimes effect removal. 
Otherwise, the eye must be opened, and the offending 
substance removed with the corner of a handkerchief, or 
camePs-hair brusli, or a feather. But if the lodgment is 
under the upper lid, the eyelid must be turned inside out. 
This is done by placing a probe or knitting-needle on the 
middle of the eyelid horizontally, seizing the lashes with 
the fingers, and turning the lid back over the probe, when 
the inside of the lid will be exposed, and the substance, 
which generally lodges just above the margin of the upper 
lid, may be removed. 

When lime has got into the eye, its effects are irritant 
and caustic, and the treatment should be prompt. The 
eye should be held forcibly open, and every particle gently 
picked away with a feather, the eye being frequently 
washed with vinegar and water, or lemon-juice and water, 
in the proportion of one-third of the former to two of the 
latter. 

When a particle, as of metal for instance, is so firmly 
fixed in the cornea, or central part of the eye, that it can- 
not be readily detached, it should be left to separate by 

N N 2 
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the natural process of inflammation which will be set up. 
If it be a piece of iron (as from a blacksmith’s forge), the 
surface of the eye should be bathed with a solution of 
sulphate of copper (strength, 3 grains of the sulphate to 
1 ounce of water). This may be applied with a camePs- 
hair brush, or with a syringe, and will tend to dissolve 
and loosen the iron. Sometimes particles of iron or steel 
may be removed by a magnet. 

After the removal of any foreign body from the eye, 
light should be excluded, and a drop of salad oil placed 
in the eye will relieve the smarting usually present. 

FOREIGN BODIES IN THE THROAT AND GULLET. — 
People are sometimes choked, and have been killed, by 
portions of food sticking in the gullet and preventing 
the air passing into the windpipe. As in the diagram 
below, showing a section of the parts, the windpipe (1) 



and the gullet (2) lie close together, the entrance to the 
former being protected by a little valve. A, the epiglottu. 
This remains open and upright except when the act of 
swallowing is performed, when it shuts down over the 
opening into the air-passage or windpipe, B, allowing the 
food to glide over it. When a person eats quickly or 
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carelessly, pieces of food may pass beneath the valve 
into the windpipe, a circumstance popularly spoken 
of as ‘ going the wrong way.’ Or a piece of food may 
lodge above the gullet and epiglottis, shutting the latter 
down, and thus producing suffocation. This may happen 
when masticating stringy meat. Two pieces may be 
attached like chain shot ; one piece is swallowed while the 
other remains entangled in the teeth, and the connecting 
string shuts down the little valve at the top of the wind- 
pipe, and stops the breathing. The effects are spasmodic 
cough, protrusion of the eyes, blood or froth issuing from 
the mouth and nose, the person turning blue in the face 
and falling down insensible. 

Treatment . — Place the patient where the best light 
falls from a window or lamp into the mouth, and then 
boldly and quickly examine the back of the throat and 
the base of the tongue, by passing the forefinger well 
down. Probably the foreign mass may be touched and 
hooked up if a hard body, or pushed down if a soft one, 
with the finger. This will be facilitated by directing 
that the tongue be put forward, well out of the mouth, 
and there retained, being grasped by the patient’s own 
fingers covered with a handkerchief. This procedure 
mechanically draws forward the arches of the palate, and 
allows the operator to sweep his finger well across from 
one side to the other of the throat. If the finger does 
not reach the foreign body, a sharp blow on the back 
should be given with the flat of the hand. If the patient 
is a child, it will add force to the blow if the child is taken 
between the knees, so as to compress the belly ; otherwise 
much of the impetus of the blow is lost by transmission 
to the yielding walls of the abdomen. Thus fish-bones, 
or other bones, or various foreign bodies lodged high up 
in the gullet may often be removed by the fingers. Or 
they may be, perhaps, brought up by the vomiting occa- 
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sioned by passing the fingers into the throat in their 
search, or they may sometimes be dislodged by pressure 
with the fingers outside. Hard, angular, or pointed sub- 
stances, such as false teeth and teeth-plates, should 
always, if possible, be got up ; and in some instances 
they may be laid hold of with a long pair of curved forceps. 
But softer substances, when lodged low down, may some- 
times be impelled onwards into the stomach by swallowing 
large pieces of food, or they may probably be ejected by 
an emetic (Recipe 54). 

If these measures fail, a. prohany must be passed, to push the intruding 
substance into the stomach. This instrument is a long stick of whalebone, 
slightly bent, with a piece of sponge attached to one end, and a small 
hook to the otlier, as below. If such an instrument is not available, a 
substitute may be extemporised as follows: — Obtain a slip of whalebone 
or cane, and tie firmly to one end of it a knob of sponge about the size of 
a marble. The patient is made to sit with the head well thrown back, 



and the tongue should be put out, when the operator introduces the 
probang, sponge end first, into the throat so as to touch the hack part, and 
then pushes it gently onwards and downwards towards the stomach, so 
as to displace and send before it the foreign mass into the stomach. Or 
the hooked end may be passed, under the hope of bringing the foreign 
body upwards. Or a number of loops of thread may be attached to the 
hook and passed down the throat, as foreign substances have sometimes 
been thus caught and brought up when other means have failed. But 
these operations can scarcely be performed except by a surgeon ; although 
they should be tried, rather than a sufferer be left without attempts at 
relief. 

Needles swallowed, if not easily removable, sbonld be 
left alone : they will probably work out harmlessly through 
some part of the skin. 

FOREIGN BODIES IN THE WINDPIPE cause difficulty 
of breathing and violent cough, and are sometimes expelled 
by the latter. If the patient is a child, he, or she, should 
be held up by the legs with the head down, and the back 
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should be gently tapped. If an adult, the patient should 
be placed on a slanting board or a tilted table, as far as 
possible in the same position, and the back slapped. Coins 
and similarly shaped bodies have thus been got rid of. If 
these means do not succeed, and difficulty of breathing 
is urgent, nothing but a surgical operation will afford a 
chance of relief. Otherwise, if there are no urgent sym- 
ptoms, the patient must be kept quiet, and the foreign 
substance becoming coated with mucus, or becoming 
softened, may be coughed up. 

FOEEIGN BODIES IN THE STOMACH.— When any 
foreign substance has passed into the stomach, as, for ex- 
ample, a coin, a marble, a piece of glass, or artificial teeth, 
the object is to allow it to pass through the intestines 
well enveloped in food, and as it passes on in faecal matter. 
Therefore no purgatives should be given. The person 
should abstain from fluids, but otherwise the usual diet 
should be taken. A change of diet to rice pudding, cheese, 
and hard-boiled eggs with the view of producing hard 
consistent stools, enveloped in which the foreign body 
may pass without injury to the bowels, is sometimes re- 
commended. But such changes of food often induce 
looseness of the bowels, and do injury. If metal has been 
swallowed, nothing acid should be taken, as it might 
dissolve the metal and produce poisonous compounds. 

Leeches have sometimes been swallowed, giving rise to 
very unpleasant symptoms. A table-spoonful of salt 
dissolved in four ounces of water should be immediately 
taken, and repeated in half an hour, when the leech will 
be jn’obably killed, or vomited up. If salt is not at hand, 
half a wine-glassful of sherry every ten minutes. 

POEEIGN BODIES IN THE SKIN.— Splinters of wood, 
thorns, needles, fish-hooks, nails, &c., may be embedded in 
the skin. Splinters of wood or similar shaped substances 
should be, if possible, seized by forceps and dragged out. 
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To accomplish this, slight enlargement of the wound with 
a lancet may be necessary. Or they must be left a day 
or two and the part poulticed, when, becoming loose, they 
may be more easily extracted. Needles and fish-hooks in 
the person will be generally more easily extracted by push- 
ing them out by the points, care being taken that they do 
not break. Needles introduced beneath the skin often 
travel to distant parts of the body, and therefore no opera- 
tion should be undertaken for their extraction, unless the 
substance can be plainly felt. 

To take a tight ring from the finger . — Hold up tlio hand for three 
minutes. Then wind a moderately broad piece of elastic round the 
finger, commencing at the nail. Still keep the hand well up ; take the 
elastic off after five minutes, and if the ring will not come away repeat 
the procedure. 

FOEEIGN BODIES OTDEE THE NAILS.— Thoms, 
splinters of wood, &c., must be extracted after gradually 
paring down the nail until the foreign body can be seized 
by forceps. If this cannot be effected after the nail is 
pared to the quick, the outside end of the splinter should 
not be wasted by fruitless picking at it, but the nail im- 
mediately above should be scraped as thin as possible ; 
after which a small triangular piece may be cut from the 
top, when the splinter may be readily seized and drawn 
out. If all this cannot be accomplished, it will be best to 
poultice for a day or two, when probably the intruding 
substance will be loosened, and may be extracted. 

FOEEIGN BODIES IN OTHEE PAETS.— Foreign bodies 
sometimes become impacted in the private parts or funda^ 
menty and may consist of substances which have been 
swallowed, as fruit-stones and fish-bones, or of articles 
introduced from without. As they cannot be extracted 
easily the assistance of a surgeon will probably be 
required. 

FEACTDEED OE BEOHEN BONES.— These accidents 
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are spoken of as simple fractures, when there is no ex- 
ternal wound leading from the surface of the skin to the 
injured bone. When there is such a wound they are called 
compound fractures (meZep. 580). Compound fractures are 
much more dangerous than simple fractures. When the 
bone is broken into several pieces it is called a comminuted 
fracture (videp. 580). Fractures implicating joints are the 
most dangerous {vide p. 580). 

The usual symjdoms of all fractures are pain, swelling, 
alteration of shape, grating of the broken ends of the bone 
on movement, and more or less inability to move the limb. 
But sometimes, in children, bones are bent, not broken, 
when, although there will be no grating, the deformity or 
bent shape of the limb will sufficiently indicate the injury. 
For the signs distinguishing fracture from dislocation, 
vide Dislocation, p. 526. Fractures near the joints are 
distinguished from simple sprains {vide p. 596) principally 
by the presence of grating. 

Treatment. — The immediate treatment after any acci- 
dent is given at p. 497 ; of fractures at 499. The after 
principles of treatment of all fractures are to place and 
retain the fragments in perfect rest in their natural 
position until they have united. 

The surface on which the patient with a fractured limh 
has to lie should be firm and level, and therefore no 
feather or very soft bed should be allowed. The lighter 
and cooler the method of fixing the limb, the less 
unpleasant will it be. The irritation when the part is 
thickly covered, and there is no escape for the perspira- 
tion, is often intolerable. It is also of importance to be 
able to undo the apparatus easily, to see the state of the 
limb, and to keep it clean with soap and water. 

In the treatment of fractured hones the following articles 
are required : — Splints, bandages, pads, tapes, sometimes 
oiled silk, and simple ointment, or olive oil. Splints may 
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be made of wood, or, except for tbe thigh, of gutta percha, 
of telegraph wire, of thick pasteboard, of newspapers, of 
bandboxes, or even of strong straw tied into a bundle. 
Bandages should be made of linen or calico {vide p. 493), 
or of old sheeting. Pads may be formed of pieces of 
blanket cut into the shape of the splints, or of cotton-wool, 
or tow, or of cocoa-nut fibre, chaff, or husks of grain in 
bags. Before attempting to treat a fracture everything 
required should be made ready. When adjusting splints, 
much care must be taken that there is no great pressure 
on prominent parts, as the bones of the ankle or elbow ; 
otherwise blisters and sores will form. This is to be 
effected by making the i>ads fit the limb, or they may be 
fitted on the limb of another person, or on the sound limb. 
Before applying sj)lints, the limb should be washed, dried, 
and dusted with violet powder or starch. Although fre- 
quent moving of splints when once applied is not desirable, 
it is still necessary to secure cleanliness, and to ascertain 
whether any wound is forming from pressure, or whether 
blisters have formed from the violence of the injury. It 
will, therefore, be necessary to move the splints with 
great care about the third day, when the limb will be 
probably found showing the discoloration described under 
Bruises {vide p. 51 5), and also presenting various blisters. 
These should bo snipped at the most dependent part ; the 
limb should be gently sponged and cleansed with warm 
water and carbolic soap ; a little simple ointment (Recipe 
86) or salad oil spread on lint or soft rag should be laid 
over the blistered part ; and if pressure has occurred, the 
pads and splints should be carefully readjusted, so as to 
avoid it. Similar attention will be required in another 
day or two ; and afterwards, the limb should be gently 
sponged every few days. If all this is done with care, no 
motion of the fractured parts need be entailed. 

If there is great swelling of the parts, or much bruis- 
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ing, or escape of blood into the tissues {'ckle p. 580) 
apparent at first, broken limbs should not be bound on 
splints for the first three or four days. If limbs in such a 
condition are bandaged up tightly, much pain results, and, 
if the bandages are not slackened, serious injury or mor- 
tification may follow. It is best at first, if there is much 
swelling, to lay the broken limb in as comfortable a posture 
as possible, and as nearly as can be in its natural direction, 
and it may be lightly bound to a single splint merely for 
the purpose of keeping it steady. The arm, whether 
broken above or below the elbow, will lie most comfortably 
half bent on a pillow. The thigh or leg will rest most 
easily on the outer side, with the knee bent. It will 
always be proper to apply fomentation or lotion, or to use 
irrigation, while swelling continues {vide Ajppendix, Cooling 
applications), and as a rule it will be best to foment during 
the first two or three days, and then to gradually sub- 
stitute a cooling application. Speaking generally, all 
fractures should remain in splints during one month, 
after which sufiicient support may be obtained by a starch 
bandage (Recipe 112), or by plaster spread on strips of 
leather (Recipe 113). 

In treating fractures of the lower limbs, and also 
sometimes for the arm, the use of a ‘ cradle ’ is necessary 
to keep the bed-clothes from pressing on the injured parts. 



A ‘ cradle * may be constructed of some curved iron wires, 
passed through three slim pieces of wood, as in figure A. 
Or one may be made as figure b, by cutting a barrel hoop in 
two or three pieces, and nailing them to two pieces of wood. 
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FBACTXTRE OF THE SKULL. — If it be a simple fracturej 
or crack in the bones of the skull, nothing more will be 
required, beyond attention to the external wound, as men- 
tioned under Wounds of the Scalp (vide p. 601), Such 
injuries are, however, generally attended by concussion (vide 
p. 522), and this state, if present, must be treated as there 
mentioned. If any portion of the bones of the skull is 
broken and depressed below the other part, the symptoms 
described under Compression of the Brain (vide p. 525) will 
be present ; and the operation of trepanning may be 
required. For distinction between bruise and fracture 
(vide p. 517). When, after an injury to the head, there 
is bleeding or escape of watery fluid from the ears, or 
from the nose, in addition to insensibility and laboured 
breathing, fracture of the base of the skull has probably 
taken place, and the case generally ends fatally. In 
all injuries of the head there is special danger of inflam- 
mation of the brain, and therefore perfect rest from the 
first should be insisted upon, with a darkened room, low 
diet, cold lotion to the head (Recipe 83), purgative 
medicines (Recipes 1 and 2), and abstinence from all 
stimulants. 

FRACTURE OF THE SPINE. — The fracture is usually 
partial, and frequently associated with dislocation of one 
bone, or of part of one bone. The symptoms are partly 
local, and partly nervous, depending on the nature and 
amount of injury which the spinal marrow has sustained. 
The local symptoms are pain, loss of power, and irregularity 
in the course of the spine at the seat of injury. Some- 
times the bones of the spine, ordinarily felt as a succession 
of regular hard prominences in the back, are found to be 
unnaturally separated at the injured place, or one or more 
of the bones may be felt to be depressed beneath the level 
of those above and below. If the spinal marrow is so far 
injured that its functions are interfered with, there will be 
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either partial or entire loss of both motion and sensation 
below the point of injury. 

If the fracture is situated about the loins, the lower part 
of the body, the bladder, the rectum, and the lower limbs 
will be paralysed, the person being unable to move, or to 
make water, or to pass motions at will, both coming away 
involuntarily. The arms and upper part of the body 
remain unaffected. The patient may live for months or 
years, death eventually taking place from exhaustion, 
caused by bed-sores {vide p, (59), or from disease of the 
bladder {vide pp. 71, 74). 

If the injury is higher up, about the shoulder-blades, the 
muscles of the chest will be also paralysed, and breathing 
will be carried on with difficulty. Under such circum- 
stances the patient may live a few days, but the lungs soon 
become congested, and the person dies suffocated. 

If the injury is still higher, or at the lower part of the 
neck, the arms are also paralysed. 

If the injury is st ill higher up, about the upper part of the 
neck (above the origin of a nerve called the phrenic), death 
takes place instantly from cessation of respiration. Such 
cases are popularly talked of as ‘ broken neck.’ 

Treatment, — When the injury is in the lowest part of 
the back, much may be done to make the person more 
comfortable, and to prolong life. The sufferer should be 
placed, if possible, on a water bed, and kept perfectly clean. 
The tendency to bed-sores {vide p. C9) about the buttocks 
and back from pressure, and about the privates from irri- 
tation by urine, or by fsecos dribbling away, should be 
held in mind, and the parts should be protected by 
variously shaped pillows, and by suitable coverings of oiled 
silk. As the person cannot make water, the urine 
accumulates in the bladder, until, that organ being filled 
to distension, it dribbles away ; but the bladder remaining 
always full, the urine contained therein becomes offensive. 
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ammoniacal, and doubly irritant to the inside of the bladder, 
and to the skin which it may run over outside. From 
the first, therefore, the urine should be drawn off with the 
catheter twice a day, and if a surgeon and the necessary 
instruments are at hand the bladder will probably be washed 
out daily. No medicine, except an occasional purgative, 
such as castor oil, will be required. But the rectum should 
be washed out every two or three days by an enema of 
soap and water (Recipe 104). When the injury is higher 
than the loins, very little can be done to alleviate the 
sufferings of the patient, and no medicine is of any use. 

FRACTURE OF THE BONES OF THE NOSE. -This is 
known by the nose being flattened, and by the grating of 
the broken bones when the nose is raised to its natural 
position. The bones should be pushed into their proper 
place by passing a pair of forceps or piece of wood into the 
nostrils, and lifting up the fractured parts. If they do 
not remain in situ^ a plug of oiled lint must be placed in 
the nostril. If the fracture is compound, that is, present- 
ing an external wound, and any splinters of bone are loose, 
they should be removed with the forceps. Bleeding, if 
violent and protracted, must be stopped, as mentioned 
under Bleeding from the Nose (p. 510). 

FRACTURE OF THE LOWER JAW.— This usually 
occurs at about the middle of one side of the part in which 
the teeth are placed, and is known by pain, swelling, 
inability to move the jaw properly, and irregularity of the 
teeth ; the front teeth being drawn down, and the back 
teeth up, by the action of the muscles. The point of 
fracture may be easily felt, and the saliva dribbles from 
the mouth. On moving the jaw grating will be felt. If 
the fracture is compound, there will also be bleeding, from 
laceration of the gums, and probably one or more teeth 
may be knocked out or loosened. 

Treatment , — If teeth are only loosened they should be 
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left, and may perhaps be secured in their places, by silver 
wire, passing round adjacent teeth. If teeth, or fragments 
of bone, are wholly detached, they had better be removed. 
Then the teeth should be brought into a natural line. 
Then a piece of gutta percha, or thick pasteboard softened 
by hot water, should be accurately fitted 
to the jaw (previously shaved, if neces- 
sary), and extending from ear to ear. 

The gutta percha should be about eight 
inches long, and should be split up the 
middle from each end to within an 
inch of the centre. When applied, the lower portion 
should be doubled on the upper, by which means there is 
a double support at the x^art most requiring it. The 
gutta percha must be secured 
by a four -tailed bandage, 
made by taking a yard and a 
half of calico roller about 
four inches wide, tearing each 
end longitudinally, so as to 
leave *about eight indies in 
the middle, in which should 
be a slit for the recejition of 
the chin. This slit should be 
about an inch from the ante- 
rior margin, so that the latter 
may not rise so high as to 
cover the lower lip, or get into 
the mouth. Two of the tails 
are then tied over the crown of the head, and two at the 
back of the neck ; or the latter may be crossed and brought 
round and tied in front. The bandage may be rendered 
more secure by a circular one round the head above the 
ears, the two being secured by pins where they cross. 
The mouth is thus closed, and the patient must be fed 
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entirely on fluids for the first fortnight. The cure 
occupies about five weeks. Dribbling of saliva, and foetid 
taste in the mouth, are a great nuisance to the patient. 
Frequently washing the mouth with carbolic solution 
(Recipe 119), or with myrrh gargle, is desirable. 

FRACTURE OF THE COLLAR-BONE.— The person 
cannot raise the arm upwards towards the head ; the 
broken part of the bone may be seen and felt prominent ; 
grating of the broken ends occurs on movement of the 
shoulder ; the shoulder is flatter than the other, and falls 
forwards and inwards ; the person supports his elbow and 
forearm with the opposite hand and forearm. This acci- 
dent frequently occurs to children. 



Treatment . — Place a big cone-shaped pad in the armpit, 
then bandage the shoulders so as to draw them well back- 
wards. This is effected by a figure of oo bandage, passing 
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several times roand each shoulder and crossing behind. 
The arm must be then bound to the side by another 
bandage, with the elbow well back, and lastly the elbow 
must be supported by a handkerchief, used as a sling 
round the neck. Thus the shoulder is kept up by the 
sling, out by the pad, and hack by the bandage, bringing 
the broken ends of the collar-bone into position. When 
the bandages are adjusted, they should be stitched in 
several places, as they are liable to slip. They should be 
tightened when they grow loose. They should be worn 
a month, after which plaster on strips of leather (Recipe 
113) may be applied over the injured part. The preceding 
diagram represents a broken collar-bone bandaged. 

It is difficult to keep this bone, Avhen broken, at rest 
and in exact position, unless the patient lies on his back, 
with his arms confined to the side of the body, and keeps 
his head quite still. For ladies, when it is a matter of 
importance to prevent deformity, the recumbent posture 
in bed should be maintained three weeks, till union has 
fairly taken place. But such a position for days, for such 
an injury, would be to most people intolerable. With the 
bandages as above described, a broken collar-bone unites 
speedily and strongly, although some little deformity 
must be expected. 

FRACTURE OF THE HEAD, OR UPPER PART OF THE 
ARM-BOHE. — There are various kinds of fracture of this 
part, but the one now described is the most common. 
The arm is slightly shortened, and the broken end of the 
bone may be felt in the front of the armpit, while the 
round head of the bone is felt in its right place, and does 
not move when the elbow is turned. The shoulder, when 
compared with the other, will be seen to have lost its 
rounded form. Grating will also be felt when the elbow 
is pulled downwards, so as to restore the broken parts to 
their natural position. There is severe pain from pressure 

o o 
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on the nerves. The following features distinguish this 
accident from dislocation. Although the shoulder loses 
its rounded form, it does not present the sharp angle of 
dislocation; the head of the bone is felt in its natural 
position ; there is grating ; the broken end is felt in the 
armpit ; and the parts return to their unnatural position 
after becoming right by extension ; none of which signs 
present in dislocation. 

Various other Injuries affecting the Shoulder Joint occur, 
presenting symptoms very similar to fracture of the head 
of the arm-bone, or to some forms of dislocation (p. 529). 
In any case of doubt, it will be well to apply the crossed 
bandage as for fractured clavicle, and to keep the arm to 
the side, until the advice of a surgeon can be obtained. 

Treatment , — If there is no reasonable doubt that the 
head of the bone is fractured it should be treated as 
follows. If, as often the case, there is great swelling, it will 
be advisable to put the patient to bed, and to use fomen- 
tations for a few days until the swelling subsides, before 
applying splints. Then, or at first, if there is no swelling, 
a well-padded splint should be prepared, about three inches 
wide, and long enough to reach from the armpit to the 
elbow-joint. Another splint of gutta percha or strong 
leather should be made by moulding the material, when 
softened by immersion in hot water, on the shoulder of 
some one of similar size, in the form of a cap. The tail of 
this splint should be nearly three inches wide, and long 
enough to reach to the outside of the elbow, where it should 
be well padded. When all is prepared, the limb must be 
first restored to the natural position by raising the arm 
parallel with the shoulder, and then by pulling or extension 
from the bent elbow. The splints should be secured by 
tapes above and below, taking care that the tapes do not 
cut the skin between the sphnts, which they will not do 
if the splints are broad enough. Then, a bandage should 
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be applied, commencing from the hand, passing over the 
forearm, and then over the splints. This prevents swelling 
of the hand and forearm. Lastly, the wrist and hand 
should be comfortably supported by a sling, but the elbow 
should he allowed to hang down, its weight tending then to 
prevent the lower part of the bone being dragged upwards 
by muscular action. Splints should be worn for six weeks, 
after which plaster spread on leather may be applied across 
the shoulder, I'rom near the middle of the chest to near the 
middle of the back ; after which the joint may be gently 
moved. 

FEACTTJRE OF THE MIDDLE OF THE AEM-BONE 

is easily detected from the deformity, the grating, the 
bone being movable at the broken point where it should 
be firm, the local pain, and the inability to use the 
arm. 

Treatment . — The j)arts should be restored to their 
natural position by raising the arm parallel with the 
shoulder, and then by pulling or extension of the bent 
elbow. Then four carefully padded splints should be 
placed, one in front, one behind, and one at each side. 
These splints must be long enough to reach from the top 
to the bottom of the arm, and the outside one should be 
the longest, as it should rest above on the shoulder, and 
below on the outside of the elbow. Great care must be 
taken that this splint does not press too much on the 
prominence of the elbow — to be avoided by well padding 
opposite the hollow of the arm above the elbow. The skin 
of the armpit and the inside of the elbow is also liable to 
be frayed by the inside splint, which must be avoided by 
care and padding. Similarly the skin of the forearm may 
be blistered by the lower end of the front splint. The 
splints, when properly adjusted, must be secured by tapes 
tied round at the top and the bottom. Then a bandage 
should be applied from the hand upwards. The arm thus 

o o 2 
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treated is sketched below. The wrist and hand should be 
supported by a sling and the elbow allowed to hang down. 



After about six weeks a starch bandage (Recix>e 112) 
may be applied instead of splints. 

TKACTURE OF THE LOWEE PART OF THE ARM will 
be known by the elbow being drawn backwards, by its 



being restored to the natural position by pulling the hand| 
by its returning to the unnatural position if the hand is 
not pulled, and by the grating. 

Treatment , — The parts should be brought into proper 
position by pulling from the hand, the elbow should be 
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bent, and an angular splint made of gutta percha or leather 
softened in hot water applied on each side. The hand and 
forearm must be bandaged, and the elbow and forearm 
supported hj a sling from the neck. The part thus ban- 
daged is figured on opposite page. Splints should be worn 
for a month, after which the joint should be gently moved. 

FEACTUEE OF THE FEOMINEHCES OF THE AEM- 
BONE. — The prominences of the arm-bone on either side, 
just above the elbow, may be split off. The broken piece 
of bone forms a swelling towards the back of the joint, 
and there is difficulty in the motion of the joint. When 
these prominences are broken there may be much pain 
from injury of nerves. The injury should be treated as 
advised for fracture of the lower part of the arm. 

FEACTXTEE OF THE PEOMINENCE OF THE ELBOW. 
There is a depression at the back of the joint, above which 
the broken end of the bone will be felt detached from the 
body of the bone, and the person is unable to straighten the 
arm. This injury should be treated by placing the arm 
straight, A well-padded splint, long enough to reach from 
the middle of the forearm to the middle of the arm, should 
be placed on the front of the elbow, and secured by a 
bandage. The limb should be kept up on a pillow, other- 
wise the hand will swell. This injury does not unite by 
bone but by ligament, so that there may long be some 
imperfection of movement. After four weeks the joint 
should be gently moved. 

There are other Injuries of the Mhow Joints presenting 
symptoms of fracture, or of dislocation. The precise 
nature is difficult of detection ; but in case of doubt keeping 
the arm bent at right angles, resting on an angular splint, 
will be the best plan, until the arrival of skilled aid. 

FEACTUEE OF THE FOEEAEM.— The two bones of 
the forearm may be both fractured in any part or only 
one may be broken. There will be pain, loss of power of 
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turning the hand, grating on movement, and the arm will 
be misshapen ; the more so if both bones are broken. 

Treatmerit . — One person should hold the elbow and 
another pull the hand, keeping the thumb of the injured 
limb upwards. Then well-padded sj^lints, a little broader 
than the arm, must be applied from the fi,ngers to the elbow 
on each side, and the whole secured by tapes and bandages. 
The splints should not be removed, except to sponge and 
clean the arm, until after three weeks, when shorter 
splints may be substituted, and a little movement of the 
wrist allowed. During the whole time the arm should be 
supported in a sling. In two weeks the short splints may 
be left off, but some support in the shape of a starch ban- 
dage, or leather plaster (Recipes 112, 113), will be required 
for another week or two. The forearm bandaged is shown 


below. 



In Children the Forearm is often Bent, rather than quite 
broken. In such cases it must be forcibly straightened, 
during which, grating will be felt, and then splints are 
to be applied, and w’orn for three weeks. This injury is 
called ‘ green stick ’ fracture. 

FRACTURE OF THE FOREARM CLOSE TO THE WRIST. 
This is an injury chiefly occurring to elderly persons and 
from which recovery is tedious. The limb is peculiarly 
bent, as in the accompanying sketch, and there is generally 
much swelling, while grating is felt on extension of the 
hand. The lower fragment of the broken bone forms a 
marked projection at the back of the limb, and leaves in 
front, just above the line of the wrist-joint, a corresponding 
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depression. It is distinguished from dislocation by grating 
being felt when the hand is extended and slightly moved. 



Treatment , — The thiimb must be placed upwards, the 
elbow steadied, and the hand pulled until the natural 
position is restored. Splints should be applied, the inner 
one extending from the elbow to the palm of the hand, the 
outer one curved as in the accompanying diagram, and 



extending to the ends of the fingers. This position of the 
hand brings the fractured parts into better contact, when 
it should be secured by tapes and bandages round the 
splints. In this injury occurring to a person up to thirty 
years of age these splints should not be used more than 
three weeks, nor more than four weeks for an older person ; 
after which they should be shortened so as to allow the 
fingers to be gently moved. In another week splints may 
be left off, after which the wrist should be gently moved 
daily, otherwise the joint is liable to become stiff. 

Other injuries about the Wrist Joint occur, difficult of 
detection, involving often both the small bones of the joint, 
and the ends of the bones of the forearm. In the absence 
of surgical skill, when there is doubt, it is best to treat 
the case as for fracture of the middle of the forearm. 

FEAGTITEE OF THE BONES OF THE HAND AND OF 
THE FINGEES. — These injuries are known by the atten- 
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dant swelling pain and grating. The best method of 
treating fractures of the hones of the hand is by laying the 
extended hand on a wooden or gutta-percha splint, cut to 
the shape of the part. The inner or palmar surfaces of 
the bones of the hands are concave, and the splint should 
therefore be well padded, so that it may adapt itself to 
their form. Sometimes, in order to maintain the broken 
parts in better contact, a small splint is desirable on the 
back of the hand. Then, a bandage should be applied so 
as to keep the hand and fingers immovable. In some in- 
stances, the broken bones are brought into more natural 
position when the hand is closed. If this is the case, the 
injury may be treated by causing the patient to grasp a 
ball of tow, or other soft substance, about half the size of 
a cricket-ball, or so large as to permit the thumb and 
fingers meeting within an inch. The closed hand, with 
the ball of tow inside, should then be secured in such 
position by a bandage. The hand should be kept bound 
for about three weeks, and supported by a sling as noted 
below. 

When a hone of the finger is broken, it may be treated 
by binding the finger to a narrow splint of wood or gutta 
percha, or, best of all, perforated zinc, which should reach 
to the wrist. If the injury is very severe, or several 
fingers are involved, it will be needful to lay the whole 
hand on a wooden splint cut to the shape of the hand, 
thumb, and fingers. The inner surfaces of the bones of 
the fingers are concave, and the splints should therefore 
be well padded. In all cases of fracture of the hones of the 
hands or fmgers, the limb should be supported by a sling, 
so disposed as to raise the hand a little above the level of 
the elbow. 

FRACTXTBE OF THE BIBS. — The ribs are liable to be 
broken by falls or blows, or by a crushing weight, as from 
a wheel passing oyer the ghest. When the injury results 
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from direct violence, the rib is generally broken at the 
seat of injury ; when from crushing or squeezing, it breaks 
at the bend, or middle of the bone. The patient com- 
plains of severe pain on drawing a deep breath, and there 
is a grating sensation in the side, evident to the patient, 
and which may be felt on applying the hand flat over the 
part, unless the patient is very stout. Grating is also felt 
if the person coughs, and there is generally a short, 
hacking, frequent, but suppressed cough. If the fracture 
is near the spine, or the patient corpulent, detection will 
be more difficult. But if, after an injury to the chest, 
cutting pain is complained of, the treatment for fractured 
rib should be pursued. The principal danger from 
fractured rib is, lest the lung or its covering (the pleura) 
may be injured, when there may be spitting of blood, or 
emphysema {vide below), or pleurisy (p. 352), or pneumonia 
(p. 325). 

Treatment . — Diminish motion of the chest, by passing 
a broad roller, eight inches in width, and about twelve 
feet long, tightly round the body, from the pit of the 
stomach to the armpit. The bandage will require shoulder- 
straps to maintain it in position. The patient should be 
kept in bed on spare diet, and if cough occurs. Recipe 57 
should be given. The bowels must also be kept open 
(Recipes 1 and 2). Chloral may be given at night to 
relieve pain. The bandage should be worn for three weeks, 
after which leather plaster may be applied over the seat of 
injury. Pleurisy, or inflamed lung, caused by fractured 
ribs, should be treated as advised for such ailments {vide 
pp. 353, 327). 

Emphysema, or Air Entering Beneath the Shin . — This 
sometimes results from the fractured ends of the ribs 
wounding the lungs. Emphysema forms a soft puffy 
swelling of the skin, sometimes extending to the neck, 
which crackles when pressed. Eor this complication, a 
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pad of lint should be first placed over the seat of injury, 
and the bandage should be tightly applied over the pad. 
The necessity for perfect rest must be more especially 
enjoined ; for the occurrence of pleurisy^ or of inflammation 
of the lunys, is more likely. 

FRACTUEES OF THE UPPER PART OF THE THIGH 


are of various kinds, but the one described is the most 
common. It is marked by in- 
ability to stand, shortening of 
the leg, and turning out of the 
toes, the heel of the injured limb 
pointing to the instep of the 
sound member, as shown in the 
sketch. If the foot is drawn 
down to its proper lengfch, and 
turned about, while a hand is 
placed on the hip, grating will 
probably be felt. This acci- 
dent frequently happens to old 
people. The figure may be use- 
fully compared with the drawing 
rei)resenting the aspect of the 
limb in dislocation of the same 
bone. {Vide p. 530.) 

Treatment , — Unless the person 
is old and feeble, the limb should be bandaged, as detailed 
on next page for fracture of the middle of the thigh. If the 
patient is old and feeble, health would be sacrificed, and pro- 
bably bed-sores formed by long confinement in bed, under 
the treatment by splints. The patient should be kept in 
bed for a fortnight, with one pillow under the whole length 
of the limb, and another rolled up under the knee. When 
pain and tenderness abate, which will be ordinarily in 
about a fortnight, the patient may be allowed to sit in a 
chair, and to use crutches. What is called ^ ligamentous 
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union ’ will take place, and althougli the leg will be 
shorter than before, it will be fairly useful, and the short- 
ening may be remedied by a thick-soled shoe. This 
‘ ligamentous union ’ consists in the junctions of the broken 
ends of the bone by a tough leather-like substance, but not 
by bony matter. 

FEACTURE OF THE MIDDLE OF THE THIGH.— This 

accident is readily distinguished by shortening of the limb, 
by great swelling, and by grating when the ends of the 
bones are placed in contact by extension, or pulling from 
the foot ; which also restores the natural shape of the limb. 

In young children this fracture is often incomplete, 
the bone being only bent. In such cases there is no grat- 
ing, and ])ulling the foot does not restore the natural 
shape of the thigh, which must be bent back with the 
hands into position, much in the same way as a stick 
would be bent. 

Treatment , — For all cases of this kind, and for fractures 
of the upper part of the bone, up to fifty years of age, the 
long thigh-splint must be used. This is a narrow board 

O O 

of a hand’s breadth for an adult, but narrower and slighter 
for a younger person. It must be long enough to reach 
from just below the armpit to four inches below the sole 
of the foot. At the upper end must be a hole, at the lower 
end two deep notches with a hollow or hole just above for 
the reception of the ankle-bone. First the splint must be 
thoroughly padded, with layers of blanket or otherwise. 
Then the limb should be evenly bandaged from the toes up 
to the knee, and then gently extended to its proper length 
and shape by pulling the foot. Next, the lower end of 
the splint is to bo fixed to the ankle, by passing a bandage 
round the foot, and through the notches of the board. 
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Next, the splint is secured to the limb by a bandage pass- 
ing upwards. During all this time an assistant must keep 
the limb in proper position by pulling the foot. Lastly, 
this extension must be maintained by ‘ the perinmal band.’ 
This band is formed of a large handkerchief or piece of 
silk, doubled cornerwise, and rolled round a long thin pad. 
This is placed between the legs, one end passing over the 
groin, the other under the buttock, and the ends are tied 
through the holes at the top of the splint. This mechani- 
cally pushes the foot down, and so keeps up the extension. 
A roll of broad bandage should also be passed round the 



body and upper part of the splint, to keep the latter close 
to the person. The perinmal band is likely to gall, and 
constant attention must therefore be directed to this part ; 
particular care being taken that it does not press on the 
privates, or become wet with urine. And as considerable 
pressure is exerted on the ankle, padding and manipulation 
are necessary at this part to prevent blisters or sores 
forming. It is also sometimes necessary to apply short 
splints, both on the inner side and on the front of the 
thigh, when the bones have a tendency to project in either 
direction. The figure above shows a thigh thus bandaged 
to the long splint. 

It often happens that the bandage round the foot, notwithstanding 
careful padding, causes pain, or blisters from the pressure, which, when 
the band between the legs is drawn light, is considerable. Or the band 
may cause soreness between the legs. Under su(;h circumstances it may 
be necessary to continue the treatment without these aids, and this may 
be effected in the following manner, A fixed point, in the shape of a 
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foot^iece, must be attached firmly to the foot of the bed, so that the 
sole of the foot of the injured limb may rest against it as the patient lies on 
his back. Then several long broad strips of plaster must be carried 
down the leg from the seat of fracture on the one side, round the foot-piece, 
and up the leg to the same point on the opposite side. By this means 
the pressure and extending force will be so diffused that the person will 
be scarcely sensible of it. But something is still wanting as the extend- 
ing force, in place of the perinacal band. And this difficulty is to be over- 
come by tilting up the lower end of the bed about twelve inches from the 
floor, and placing blocks of wood below the feet of the bed. The patient 
then lies on an inclined plane, and the liody having a tendency to slip 
towards the head of the bed, while the foot is fixed by the plasters to 
the immovable foot-board, the desired extension is thus maintained at 
the seat of the fracture, the body itself being the counter-extending force. 
As a further precaution, small splints sliould be applied round the thigh 
at the point of fracture. The best method of applying the foot-board is 
to procure a piece of wood, about half au inch thick, as broad as the 
sole of the foot, and in length sufficient to reach from the floor when 
the bed is tilted to the extremities of the toes of the patient as he lies 
with the heel downwards. The upper portion should be cut into the 
shape of a foot-piece, and the board should then bo firmly screwed to the 
cross-piece of the bod. A little adjustment by cutting tbe latter, or the 
foot-piece, or by inserting a wedge between the two where they meet, 
will he necessary, in order that the upper part of the board to which the 
sole of the foot is bound may be perpendicular, and not participate in 
the tilt of the bed. To render it still more firm, a nail may be driven in 
the floor, in front of the lower end of the foot-board. 

After any variety of fracture of tlie thigh it often 
occurs that the bladder is temporarily paralysed, and the 
person cannot make water. The piassage of water should 
therefore always be inquired about, a few hours after an 
injury of the kind. If no water has been passed the bowels 
should be fomented {vide A}>])e)uiix)^ and if this does not 
succeed the catheter must be used {vide p. 492). 

However a fractured thigh is treated, the patient must 
remain in bed for five or six weeks, and must then go 
about on crutches, not putting his foot to the ground for 
another two or three weeks. In almost all cases some 
shortening of the limb occurs ; and occasionally this is not 
apparent until the patient begins to walk. 
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When a fracture of the thigh happens away from 
home, a gun, a rifle, a broom-handle, or any long 
stick, wrapped in clothing, may be used as a temporary 
splint. 

FEACTTTRE OF THE KHEE-PAN.— This generally re- 
sults from spasmodic iimscular action, as occurs from 
missing a step in coming downstairs. A sharp pain is 
experienced, accompanied by an often audible crack or 
snap. The person falls, and cannot stand. The knee 
cannot be straightened, and a hollow, or chink, is found 
between the broken parts a little above the knee. 

Treatment , — The patient must be jmt to bed, and the 
limb extended on a light well-i)added wooden splint or 
board reaching from the buttock to the heel, and having 
a hole at the end to receive the latter part, and a small 
piece, projecting at right angles from the end, to receive 
the sole of the foot. The heel end of the splint should then 
be raised about a foot and a half, which has the effect of 
relaxing the muscles, and so allows the broken parts to 
come into contact. The foot and leg must be lightly ban- 
daged to the splint. Or the leg may be laid flat, the body 
of the patient being propped by a slanting board or bed- 
rest, in the semi-recumbent posture, which has a similar 
effect on the muscles. Or when one position becomes irk- 
some, it may be exchanged for the other ; or one may be 
maintained during the day, and the other at night, care 
being taken not to lessen the angle at the hip when chang- 
ing posture, so that the muscles may be constantly relaxed. 
This may be readily accomplished by raising the body 
before lowering the foot, or by raising the foot before 
lowering the body. In some cases the broken parts of the 
knee-cap cannot be brought into satisfactory contact until 
both the heel is raised as above and also the body propped in 
the semi* recumbent posture. Whatever position is chosen, 
if there is much swelling and bruising, fomentation should 
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be first used. Afterwards a bandage should be applied 
round the knee in the form of the figure of oo, which will 
have the effect of bringing and retaining the broken parts 
together. A month at least should elapse before the 
patient attempts to move the knee. All movement should 
be made very carefully and gradually, as the union between 
the broken ends does not take place by bone but by the 
formation of a ligament, which may afterwards stretch. 
The person should go about on crutches, and wear an 
elastic knee-cap for some months. There is, notwith- 
standing all care, frequently permanent limping after this 
accident. 

PBACTUEE OF THE LEO. — May occur in any part of 
the leg, and one or both bones may be broken. When 
both bones are broken, the fracture may be generally easily 
detected by running the fingers down the shin, when an 
irregularity or prominence will be felt at the fractured 
part. There is also swelling, grating when the limb is 
moved, deformity, and when both bones are broken ina- 
bility to stand. Sometimes the displacement of the bones 
may be masked, and the presence of fracture rendered 
doubtful by great swelling of the soft pai-ts. 

Treatment , — When there is great swelling, and the 
existence of fracture is not to be ascertained without sub- 
jecting the j>atient to great suffering, the limb should be 
as nearly as possible brought into a natural position, and 
then gently placed on a well-padded splint or on a pillow, 
to which it may be lightly tied by broad tapes. The 
person should lie on the side, so that the leg may be placed, 
with the knee bent, on its outer side. Then the limb 
should be well fomented for several days, or until the 
swelling subsides, when the broken bones, if not already 
in place, may be properly adjusted, or ‘ set,’ and splints 
applied, as advised below. When this fomentation is de- 
sirable, it will be necessary to prevent saturation of the bed 
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by placing an india-rubber sheet, or some oiled silk, ol* 
waxed cloth, under the part affected. 

There are two positions in which a person with fracture 
of the leg may be placed, viz. on the side as above described, 
or on the hach. Sometimes the nature of the fracture de- 
cides this point, the bones coming into better contact in 
one position than in the other. The position, however, may 
be ordinarily determined by the wish of the patient, some 
persons lying and sleeping more comfortably on the side, 
others on the back. If it he determined to place the j)atient 
on the side, splints should be first prepared wide enough to 
rather overlap the leg, long enough to reach from the knee 
to the foot, and provided with foot-pieces. If wooden 



splints in the shape of the diagram are not available, they 
may be made of thick pasteboard, or of gutta percha, or 
they may be cut out of tin. The two first-named materials 
should be soaked in nearly boiling water, and moulded to 
the shape of the leg, by placing them for a short time on 
the corresponding leg of another person of about the same 
height. Then the splints should be well padded with 
cotton-wool, sewed in calico bags of the same shape as the 
splints. When all is ready, the knee of the patient should 
be fixed by an assistant holding it firmly with both hands, 
and the broken ends of the bone should be brought into 
position by steadily but gently xmlling the foot, as shown 
in the sketch on p. 578. When under this operation the 
leg assumes the natural shape, the outer side should be 
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gently laid upon one splint, and the other splint should 
be placed on the inner side ; the whole to be secured by 
tape as shown in the figure. The leg being laid on its 
outer side, the knots must be tied on the inner side, and 



care must be taken that they are not, especially at first, 
drawn too tight, as the injured part will probably swell 
for a few da)"s, and the pressure of the tape, especially on 
the shin bone, may produce blisters. To avoid this the 
splints should be rather wider than shown in the sketch. 
Knots are more easily loosened and tightened than a 
bandage, and further allow of the splint on the inner or 
upper side being lifted off, and the leg examined without 
disturbing the whole limb. After three weeks, if all 
swelling has disappeared, and the fractured part is firm, 
a starch bandage (Recipe 112) may be applied, and should 
be worn for a fortnight, after which it will be well to sup- 
port the parts with plaster (Recipe 113) and a bandage 
for a week or two longer. The person may walk with 
crutches after the starch bandage is dry, being careful to 
rest no weight on the limb, until at least six weeks after 
the accident. 

When the ^person is to he placed on the bach it is desir- 
able, although not positively necessary, that the leg should 
be laid on a splint with a rectangular foot-piece for the 
sole of the foot, as shown on next page. 

If such a splint is obtainable, foot-pieces to the side 
splints are not so necessary, and the outside splint at least 
may be cut off above the hole for the ankle-bone. If a 

p p 
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rectangular foot-piece is used, care sliould be taken that 
the ball of the heel, the ball of the great toe, and the ball 
of the little toe, all press against the pad of the splint, to 
which the foot should be securely bound. When the limb 



is brought into its natural position by extension of the 
foot as above described, the well-padded splints, reaching 
from knee to ankle, must be applied on each side, secured 
with tapes, and (if necessary) a bandage. The person 



should be placed in bed, and the limb with the heel down- 
wards, a small pillow being adjusted under the hollow of 
the ankle, to prevent the heel bearing the whole weight 
of the leg. Then, especially if there is no rectangular 
splint to which the foot may be bound, two bricks wrapped 
in cloth, or two bags of sand, should be placed on each 
side for the purpose of steadying the limb, and preventing 
it rolling round, to either side. Every endeavour should 
be made to keep the inner side of the ball of the great tpe 
in a line with the irmer side of the knee-cap^ otherwise 
deformity will ensue. After about three weeks, a starch 
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bandage or leather plaster may be applied, and the patient 
may move, but no weight should be borne on the limb for 
double that period. 

FEACTURE OF THE LEG IMMEDIATELY ABOVE THE 
AHKLE. — One or both bones may be broken. In the 
second case the position of the foot is as sketched below. 



But often only the small bone (the one on the outside) is 
broken, when the deformity will not be so evident, and 
the swelling will be chiefly on the one side. 

Fractures of this description should be treated with 
two splints, the patient lying either on the back or on the 
side, as for fracture of the upper j^art of the leg. 

In treating cases of fracture of the small bone of the 
leg, or any injury near the ankle-joint, splints ought not 
to be used for more than a month or five weeks, for fear 
of stiff joint. At the end of that time the joint should 
be slightly moved daily, in order to secure mobility. 

FBACTTTBES OF THE FOOT. — These injuries are diffi- 
cult to detect and generally occur from great violence : 
the soft parts are frequently also much injured, and such 
cases necessitate surgical advice. Usually they do not 
require splints, placing the part as nearly as possible in the 

^ p 2 
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natural position, rest, fomentations, and lotions being thd 
proper remedies. 

Fkactfre, Complications op. — 1. Frotn rupture of hlood^vmeU, d 
^dntity of blood may escape into the tissues of the limb. If small it con- 
stitutes a bruise {vide pp. 615, 664) But it may be so large as to cause 
the limb to swell, and eventually abscess. In the absence of surgical 
advice, the injured limb should be kept at rest in an elevated position, 
and fomentations should be applied. 

2. Comminut.€d fracture. — This is when the bone is broken into 
several small pieces. It is generally the result of direct violence, and the 
soft parts are usually a good deal bruised. The treatment is the same as 
for simple fracture, although there will be more trouble in keeping the 
parts in apposition, and much care must be taken to avoid pressure on 
the bruised parts, lest a wound results. 

8. Compound fractures. — When there is an external wound com- 
municating with the fracture it is called compound. Compound fractures 
are more dangerous than simple fractures, and are also more troublesome, 
as in addition to treating the fracture in the manner described, the wound 
must be cleansed and dressed daily, or more frequently, involving in 
every case different adjustment of splints and bandages in order to get 
at the wound easily without moving the fractured bone. When it is 
necessary to fix a limb with compound fracture on a splint, the seat of 
the injury should, as far as possible, be left uncovered by the bandage. 
If requisite, a second bandage may be applied over the first one, to retain 
poultices, dressings, &c. In this way local treatment may be used, with- 
out disturbing the position of the limb, and the progress of the wound 
can be watched, without causing unnecessary pain to the patient. 

4, Fractures implicatiny joints are most dangerous, owing to the 
greater shock with which they are attended, and the risk of inflammation 
of the joint. They are also liable to be followed by some stiffness of 
the joint. Such cases require very careful treatment ; at frst absolute 
immobility of the injured bone and joint being the essential point, while 
inflammation is combated by fomentations. The second point is early 
pcLStxve motion of the joint, which should be gently moved by another 
person after the lapse of four weeks, in order that any adhesions which 
may have formed, may be broken down. 

6. Other dangers from bad or compound fractures are inflammation of 
the veins, tetanus, and blood poisoning. 

Fbactueed, Toen, oe Cut Tendo Achillis. — The 
large thick tendon, thus called, which connects the heel 
with the great muscles forming the calf of the leg (and 
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which are the main instruments in keeping the lower 
limbs erect and straight when we stand, and in throwing 
the body forward when we walk), is liable to be torn or 
cut. It may be torn in making a false step in walking, 
or running, or in coming downstairs, or when dancing. 
The tendon tears without warning, and the person drops 
to the ground with the sensation of a smart blow on the 
part. On attempting to rise he finds himself unable to 
rest the least weight on the foot, and a gap will be distin- 
guished where the tendon is separated, into which the 
finger drops in passing it from the heel up the leg towards 
the calf. 

Treatment . — This consists in putting the patient to 
bed and laying the leg on the outside Avith the knee much 
bent, and the toes much pointed, by which position the 
torn ends of the tendon are brought as nearly as possible 
together. This posture must be preserved for a fortnight, 
to give time for the production of the new substance by 
which the tendon is repaired. To secure this position it 
will be necessary to bind a piece of thin board, about four 
fingers wide, extending from below the knee-cap to beyond 
the toes, upon the front of the leg, taking care to have 
the board well padded so that it may not rub. The board 
must be confined b}^ a bandage to the foot, and above to 
the calf. Or the same position may be secured by the 
patient wearing a slipper attached by a band fixed to the 
slipper heel, to a buckle and strap, fixed above the knee. 
Cold lotions may be applied. No bandage must be put on 
where the tendon is torn. After a fortnight or a little 
longer the gap mentioned above may be filled up with a 
firm substance. The person may then get up, the leg be 
straightened gradually, and a shoe with a very high heel 
worn, which may be gradually cut down till in some 
months’ time the leg may be quite straightened. 

When the ^Achilles tendon’ is cut, which may happen 
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irom the blow of a scythe or sickle, or sword, the case is 
more serious. The person is in the same condition as a 
beast which is ‘ houghed/ and cannot stand. When the 
wound has been brought together, by placing the limb 
in the position above described, the edges of the loose 
skin drop into the wound, so as to interfere with union. 
It is therefore necessary to nip up both edges of the cut 
skin, so as to make their %mder surfaces touch, then 
passing a needle and suture to keep them in such position. 
The limb must then be ‘ put up,’ as described for simple 
rupture, and the stitches may be taken out on the third 
or fourth day. The wound should also be protected by 
plaster cut into long narrow strips, and applied lengthwise 
on the leg. 

Crutches. — Crutches should bo just lonf^enougli to enable the person to 
raise the injured leg oft' the ground while ho stands firmly on the other. 
The cross-bar should be oval-shaped and well padded, otherwise the 
pressure may strain the ner\'es of the arm. The ends of the crutch 
should be tipped with leather to prevent them slipping. If the state of 
the injured limb is such that the patient ought not to use it at all, sup- 
port it with a bandage passed under the foot, the ends being brought up 
evenly in front and tied behind the neck. In this Avay a sort of sling is 
made, which assists the patient in keeping his foot from the ground. 

GANGLION. — This is the term applied to a swelling of 
the membrane inclosing the tendons of the wrist. It may 
appear gradually, and it may arise suddenly, after a strain 
or twist of the part, and may attain the size of a marble 
or a small egg. Similar swellings also sometimes appear 
from blows or other injury, on the back of the hand, on 
the tip of the elbow-joint, on the side of the knee, and 
on the knee-cap. If the swelling is on the wrist, or back 
of the hand, and free from tenderness, it may burst by 
pressure with the thumbs, or by a blow with an unbound 
book. Then a pad made of a coin, or piece of lead wrapped 
in lint, should be bandaged on the part and worn for 
some weeks, to prevent re-formation. If there is any 
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tenderness, the swelling should be first fomented and the 
part rested, in order to prevent infiammation. If on 
other parts of the body, blisters and other surgical treat- 
ment will probably be required. 

HANGING. — Life may be destroyed at once, if the body 
falls any considerable distance, by dislocation of the neck. 
If the force of the fall does not cause this, pressure of 
the rope on the blood-vessels of the neck, preventing 
the flow of blood, may cause rupture of some vessel in the 
brain, when the person dies from apoplexy. Such cases, 
especiall}^ the first, are generally immediately fatal. 
Thirdly, the hanging person may die slowly from pressure 
of the cord on the windpipe, causing suffocation. If this 
occurs (and it depends on the position of the cord 
whether death takes place in this manner or by apoplexy) 
and the body be soon cut down, the person may possibly 
be revived by ‘ Artificial respiration.’ {Vide p. 542.) 

LIGHTNING'STEOKE. — A person struck by lightning 
is suddenly, more or less completely, deprived of con- 
sciousness. But this may be either from fright, or from 
the electric fluid. If from fright, the condition quickly 
passes off, the person recovering as if from collapse, or 
shock {vide p. 520). Lightning may cause burns, some- 
times of a deep and obstinate character, sometimes 
merely blistering, or redness of the surface. Occasionally 
arborescent marks are discovered, appearing as if trees or 
other objects had been photographed on the skin. Other 
affections caused by lightning are, fractured bones, wounds 
like stabs, partial loss of sight, smell, speech, hearing or 
taste, and paralysis, which may or may not be permanent. 
Usually, however, persons not killed on the spot, recover. 
The immediate treatment of persons struck by lightning 
should be as recommended for Collapse {vide p. 621). 
Burns, or other injuries inflicted, must be treated as 
recommended under the respective heads. 
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The following are useful rules concerning danger from lightning : — 

1. Lightning always chooses the best conductors on its descent to the 
earth; consequently we should know what things are better conductors 
than man, and what are not such good conductors as man. Near the 
former we are safe ; the latter should be carefully avoided. 

2. It is dangerous to stand near any high object, such as a tree, spire, 
or laige building, because its height is likely to discharge the electric 
fluid passing overhead, and it is not as good a conductor as a man would 
be ; consequently the lightning, having been discharged by it, would pass 
through the man's body, which offers a better passage to the earth. 

3. It is dangerous to stand near running water if no higher object 
than yourself be near, as water is an excellent conductor, and a man’s 
height may be sufficient to discharge the lightning, in which case it 
would choose him as its conductor to the water. 

4. It is dangerous to be in a crowd, as the vapour arising from a mass 
of people affords great attraction to the lightning. 

6. It is very dangerous to carry jewellery or pieces of metal about 
the person — rings, brooches, keys, or watches — as they offer strong 
attraction to the lightning to take them on its downward course, but are 
not sufficient to carry it to the earth. 

6. If you are driving on a carriage during a storm, do not lean back, 
but sit upright, as the lightning might run down the sides of the carriage, 

7. Indoors the safest place is the middle of the room, as, if the house 
were struck, the lightning would run down the walls. 

8. Mattresses and hearthrugs, &c., are non-conductors, and sitting on 
these you are comparatively safe. 

9. A person lying on an iron bedstead Is comparatively safe, as it is a 
better conductor than the human body. 

10. If you are out walking during a storm and your clothes become 
wet through with the rain, you are free from danger, as wet clothes will 
conduct the electric fluid harmlessly over the body. 

11. During a storm, a person is safer in the open, although a wetting 
may be experienced, than under trees, or in sheds, which may attract the 
lightning. 

PEIVATE PAETS, INJTJEIES OF THE.— In the male, 
the testicles are liable to be injured by blows, or by the 
patient being thrown forward on the pommel of the saddle. 
The effect is swelling of the parts, accompanied by great 
pain and tenderness, with faintness immediately after 
the injury. At first a stimulant, as wine, or brandy 
and water, will probably be required. Afterwards fomen- 
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tations and rest will in the great majority of cases efiPect 
a cure. 

POISONING. — Poisoning by almost any agent is best 
treated by making the patient vomit at once. If the 
person can swallow, give a mustard or salt emetic (Recipe 
54) and repeat every five minutes till vomiting occurs. If 
the person cannot swallow, endeavour to excite vomiting 
by tickling the inside of the throat with a feather. After 
vomiting, or immediately if vomiting cannot be induced, 
give the antidote as below, if available, in water. 

POISONS AND ANTIDOTES.— The subjoined table 
affords at a glance guidance in cases of poisoning. The 
Indian poisons referred to on the next page are in 
italics. 


Irritant Poisons Antidotes 

Mineral acids, ns vitriol or sulphuric j Magnesia, chalk, or whitewash 
acid, nitric acid, spirits of salts, r scraped off walls; washing soda 
hydrochloric acid . . , . J in milk or water. 


iilkalis, as potash, soda, ammonia, | Equal parts of vinegar and water, 
sal volatile, smelling salts . 


Alum .... 

Antimony, as tartar emetic 
Antimony, butter of 

Arsenic and its salts 

Baryta and its salts 


^ lemon-juice, oil, 

ashing soda, smelling salts in 
water. 

Tincture of kino or catechu, mag- 
nesia, tannin or gallic acid. 

Magnesia, washing soda, chalk. 

A mixture of oil and lime-water, 
soap suds, milk, flour and water, 
powdered charcoal in water, 
ruht scraped off old iron. 

Epsom salts, in water. 

rvf onrrr itT' 


OoppersalU,.sblue.itriol,verdigriB{™^^^^^^^ 

” 5"®“} Soda, or smelling salts, in water. 
Le^salto, as of kad, white 

,, . VI* . (White of egg in water, wheat 

Mercury salts, as corrosive sublimate j 

Silver salts, as nitrate of, or caustic . Common table salt in water freely. 
Zinc salts, as sulphate or acetate of . Milk, soda, magnesia, in water. 
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Narcotic cmd Delifiant Pmtom Antidotes 


Aconite^ chloral, dhatura^ hemlock, 
morphia, opium^ hempf fungi 


Strong coffee or tea, motion and 
means to prevent sleep, artificial 
respiration. 


Other Poisons 
Prussic acid 
Strychnine » 


Antidotes 

(Ammonia, sol volatile, smelling 
• 1 -- hartshorn. 

. Powdered charcoal in water, chloral. 


INDIAN POISONS. — Tlie principal poisons made use of 
in India are as below, and the prominent symptoms caused 
by each are contrasted. 


Poisons 

Aconite 

Vernacular : metha-' 
thelioj daJeraj bish 


Arsenic 

Vernacular: sunkiah^ 
saffed sumbhul. 

Dhatura 

Vernacular: Imla or 
Krishna dhatura. 

Indian Hemp 

Vernacular; yunyah, 
hhany 

Opifm 

Vernacular ; offeeni . . 
umal 

Strychnine 

Vernacular: koochla,- 
koochlorbij 


Prominent Sympt07n8 

(Numbness and tingling of the tongue and lips, 
burning of the throat, spitting, hawking, 
frothing at the mouth, vomiting, pupils 
dilated, but contracting on exposure to strong 
light, delirium, stupor, paralysis, insensibility, 
^ convulsions. 

Faintness, nausea, violent vomiting and purging 
of material streaked with blood, burning in 
the throat, stomach, and fundament, thirst, 
cramp of legs, feeble pulse, cold skin. 
Headache, faintness, dimness of sight, giddiness, 
thirst, excitement, voluble talking, laughter, 
fatuity, dilated pupils, insensibility, stertorous 
* breathing, frothing at tlic mouth. 

Appears like a drunken person, fits of laughing 
alteraating with intervals of stupidity, which 
^ gradually increase to insensibility. 

^Giddiness, drowsiness, stupor, succeeded by total 
insensibility and stertorous breathing, skin 
cold, face pallid, eyes closed, pupils con- 
tracted. 

Feeling of suffocation, difficulty of breathing, 
twitching of the limbs, locked jaw, convul- 
sions, the body being bent back, features 
drawn into a characteristic grin. 


Poisoning by Gasbs, as cai'bonic acid^ carbonic oxide, sulphuretted 
hydre^en, ^c. — Persons going into pits, wells, drains, &c., are sometimes 
poisoned by unrespirable gases. The symptoms vary. In slight cases 
there is faintness and vomiting. In more severe cases there is more or 
less insensibility, and generally stertorous or snoring breathing, and some- 
times convulsions. Bemoval to fresh air, stimulants, and in bad cases 
artificial respiration {vide p. 642) are required. 
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POISONING* OF THE BLOOD. — Blood poisoning may 
occur under a number of varying circumstances. The 
blood is more or less poisoned in many diseases of which 
typhus and typhoid fevers are the type. But the term 
‘ blood poisoning ’ is more conveniently applied to condi- 
tions in which a diseased or injured part secretes an un- 
healthy material, which may be absorbed into the system ; 
or from which minute portions (called emboli) of thrombi 
or clots formed in the neighbouring veins may be trans- 
ferred to different parts. The term is still more popularly 
applied to cases in which a sore surface of one person has 
come into contact with the diseased discharges of another 
person, or with those of some animal or insect. 

According to the latest researches, when a poisoned wound is made 
certain blood cells known as leucocytes crowd to the spot, block up the 
avenues by which poisonous microbes seek to gain entrance, and engulf 
and destroy them, Tlie poisonous microbes at the same time multiply 
with rapidity, endeavouring to destroy the blood cells and force a passage. 
This local war, which under the microscope is stated to be ‘ as realistic as 
one of Homer’s battles,’ is defensive inflammation. If the blood cells 
prevail there will probably be only a local abscess ; if the poisonous 
microbes prevail, and gain access to the circulation, there will be blood 
poisoning. 

When poisonous matter enters the system it may cause 
a condition known as septicaemia, which occurs more 
especially from the absorption of chemical products re- 
sulting from the decomposition of inflammatory material. 
Or it may cause a condition known pyaemia, which occurs 
more especially from the circulation of some animal poison 
in the blood. 

Thus ‘ blood poisoning ’ may result from bad forms of 
dysentery, when, deleterious matter being conveyed from 
the bowels, abscess forms in the liver {vide p. 323), being 
determined to that organ by peculiar anatomical con- 
figurations. Or it may result from putrid matter from 
the womb during puerperal fever [vide p. 630) ; or from 
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unclean and lacerated wounds, especially from burns and 
scalds {vide p. 519) ; or from bad or compound fractures 
{vide p. 680) ; or from wounds inflicted by wild animals 
{vide p. 607) ; or from the circumstances giving rise to 
one variety of carbuncle {vide p. 113) ; or especially from 
wounds received during the manipulation of diseased bodies 
of living or dead animals. Blood poisoning is attended 
from the first with great depression ; there are repeated 
shiverings, quick pulse, hot skin, dry tongue, sallowness 
of the surface, peculiar odour of the breath, thick ammo< 
niacal urine, profuse perspirations, and the cessation of 
discharge from any wound. If j^ycemia results soon after 
the first symptoms, sometimes in twenty-four hours, 
throbbing pain, or swelling in different parts, point to 
the localisation of the mischief by ahscesH which may form 
in the liver, lungs, skin, joints, or other parts. When 
blood poisoning occurs, the requirements are to support 
the strength by nourishing diet and stimulants, to give 
chloral to relieve pain, and to favour the formation of 
matter, where pain and swelling indicate its localisation, 
as detailed under p. 41. 

RIDEE’S BONE, or SPRAIN. — This consists of rupture 
of fibres of the adductor muscle, situated at the inner part 
of the thigh. It may occur to those riding a great deal, 
without any extraordinary exertion. But it commonly 
results from violent efforts to grip the horse when making 
a jump ; or to /oo^^aZZ-players. A snap is felt, followed 
by pain and tenderness on the inner surface of, usually, the 
right thigh, close to the trunk, and sometimes extending 
to the knee. There may also be bruise, coming on imme- 
diately, or not till some hours afterwards. The injury 
usually leaves some thickening or hardness of the tendons 
in the inner part of the thigh, which in some cases be- 
comes almost like bone ; hence the name ‘ Rider’s bone.’ 
Generally, the symptoms subside under rest and fomen- 
tations. If neglected^ the hardness may become permanent^ 
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causing some lameness, and inability to ride far or fast* 
Supports are made for this condition, for which measure- 
ments round the body at the hip-bone, round the top of 
the thigh, and round the leg just above the knee are 
required, with intimation of which leg. 

EXTPTURE. — Technically spoken of as hernia ; vulgarly 
as * broken belly.’ There are several varieties, but the 
most common appears in the male as a tumour in the 
groin ; in the female as a tumour a little lower than the 
groin. This tumour is caused by the muscles over the 
bowels giving way, and letting some portion of the intes- 
tines escape outwards beneath the skin. The affection 
may come on gradually from natural weakness of the parts, 
but it more often happens smldenly during extraordinary 
exertion. A sudden sensation of something giving way 
is felt, and a soft elastic swelling appears. In the male, 
the rupture eventually makes its way into the purse. 
In the female, it remains as a smaller tumour in the groin. 
When a rupture has occurred, the bowel may return or be 
returned into the cavity of the abdomen, when it is said to 
be reducible. Or it may remain down and cannot be returned, 
when it said to be irreducible. Or, it may be compressed 
and fixed by the ruptured muscular fibres through which it 
has passed, when it is said to be strangulated. In the first 
result no symptoms present; but a rupture having once 
occurred, the tumour is liable to come down when the 
Iverson stands or walks about ; and although it may return 
when he lies down, or when pressure is made, there is 
always danger that it may remain down and become 
strangulated, A person with reducible rupture should avoid 
excessive exertion, and wear a truss. 

A truss is composed of a pnd connected with a circular metallic 
spring, and so arranged that the pad keeps the bowel from descending, 
the spring maintaining the pad in position, and allowing free movement 
of the body. A truss should bo fitted to the person by the instrument- 
maker, under the supervision of a surgeon. But if obliged to send for a 

tviiAA. tliA ■mm»iMir«ma«* nf iriAVi tialnw Viinfl. nbmild h® 
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unclean and lacerated wounds, especially from burns and 
scalds {vide p. 519) ; or from bad or compound fractures 
{vide p. 680) ; or from wounds inflicted by wild animals 
{vide p. 607) ; or from the circumstances giving rise to 
one variety of carbuncle {vide p. 113); or especially from 
wounds received during the manipulation of diseased bodies 
of living or dead animals. Blood poisoning is attended 
from the first with great depression ; there are repeated 
shiverings, quick pulse, hot skin, dry tongue, sallowness 
of the surface, peculiar odour of the breath, thick ammo- 
niacal urine, profuse perspirations, and the cessation of 
discharge from any wound. If pyccwi ia results soon after 
the first symptoms, sometimes in twenty-four hours, 
throbbing pain, or swelling in different parts, point to 
the localisation of the mischief by abscess which may form 
in the liver, lungs, skin, joints, or other parts. When 
blood poisoning occurs, the requirements are to support 
the strength by nourishing diet and stimulants, to give 
chloral to relieve pain, and to favour the formation of 
matter, where pain and swelling indicate its localisation, 
as detailed under Abscess, p. 41. 

EIBEE’S BONE, or SPEAIN. — This consists of rupture 
of fibres of the adductor muscle, situated at the inner part 
of the thigh. It may occur to those riding a great deal, 
without any extraordinary exertion. But it commonly 
results from violent efforts to grip the horse when making 
a jump ; or to /ooitaZZ-players. A snap is felt, followed 
by pain and tenderness on the inner surface of, usually, the 
right thigh, close to the trunk, and sometimes extending 
to the knee. There may also be bruise, coming on imme- 
diately, or not till some hours afterwards. The injury 
usually leaves some thickening or hardness of the tendons 
in the inner part of the thigh, which in some cases be- 
comes almost like bone ; hence the name ‘ Rider’s bone.’ 
Generally, the symptoms subside under rest and fomen- 
tations. If neglected^ the hardness may become permanent, 
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causing some lameness, and inability to ride far or fast. 
Supports are made for this condition, for which measure- 
ments round the body at the hip-bone, round the top of 
the thigh, and round the leg just above the knee are 
required, with intimation of which leg. 

EXrPTXJEE. — Technically spoken of as hernia ; vulgarly 
as ‘ broken belly.’ There are several varieties, but the 
most common appears in the male as a tumour in the 
groin ; in the female as a tumour a little lower than the 
groin. This tumour is caused by the muscles over the 
bowels giving way, and letting some portion of the intes- 
tines escape outwards beneath the skin. The affection 
may come on gradually from natural weakness of the parts, 
but it more often happens suddenly during extraordinary 
exertion. A sudden sensation of something giving way 
is felt, and a soft elastic swelling appears. In the male, 
the rupture eventually makes its way into the purse. 
In the female, it remains as a smaller tumour in the groin. 
When a rupture has occurred, the howel may return or he 
reiunied into the cavity of the abdomen^ when it is said to 
be reducible. Or it may remain down and cannot be retumedy 
when it said to be irreducible. Or, it may be compressed 
and fixed by the ruptured muscular fibres through which it 
has passed, when it is said to be strangulated. In the first 
result no symptoms present 5 but a rupture having once 
occurred, the tumour is liable to come down when the 
person stands or walks about ; and although it may return 
when he lies down, or when pressure is made, there is 
always danger that it may remain down and become 
strangulated, A person with reducible rupture should avoid 
excessive exertion, and wear a truss. 

A truss is composed of a pad connected with a circular metallic 
spring, and so arranged that the pad keeps the bowel from descending, 
the spring maintaining the pad in position, and allowing free movement 
of the body. A truss should be fitted to the person by the instrument- 
maker, under the supervision of a surgeon. But if oMiged to send for a 
trues, the measurement of the body, one inch below the hips, should be 
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g^ven, and the side affected should he mentioned. Oare should he taken 
that the spring is strong enough to control the rupture, and to ascertain 
this, after adjusting the truss, the patient should stand up, with his legs 
wide apart, and cough strongly. If the truss is not suitable, the rupture 
will come down. The truss and pad should be covered with leather, 
from which the skin is less likely to chafe. 

If the truss chafes at first the skin should be bathed 
“with alum water (Recipe 42), which will harden it. Wrap- 
ping a narrow thin calico bandage round the truss, which 
may be taken off and washed, is desirable for cleanliness, 
or a washable truss may be obtained. The truss should 
be put on before rising in the morning, and be taken off 
after lying down at night. The person should have two 
trusses, one for wearing when bathing, so that he may 
never be without the protection, and retain his truss in 
ordinary wear dry. It is generally desirable for a person, 
although only ruptured on one side, to wear a double truss, 
for there is often a weakness of the corresponding region 
on the opposite side, and with a truss upon one groin, a 
greater strain is thrown upon the other, which is there- 
fore apt to give way. Unless a truss fulfils all the require- 
ments as above, and unless it is used in the manner 
directed, it may do injury. Without a truss, a person with 
reducible rupture is in constant danger of life ; with a 
good truss, properly used, he is safe. If, when a rupture 
first appears, a truss cannot be procured at once, a figujje 
of 00 bandage {vide p. 109) with a pad over the ruptun^ 
should be used. 

When the tumour remains down and cannot be returned^ | 
although not strangulated {vide below), there is a colourless, I 
elastic tumour often penetrating to the purse, which causes 
disorder of the digestive organs, with colicky dragging 
pains, flatulence, and constipation. It is also apt to become 
strangulated or inflamed, or to be injured by external 
Tiolence* The requirements are to render the hernia 



EXTPTtTRB 


591 


reducible if possible, to prevent it increasing in size, and 
to treat dyspeptic symptoms. The patient should be kept 
i n bed on spare diet and ice should be applied to the swelling. 
Aperients (Recipe 1, 2) and iodide of potassium (Recipe 21) 
should be given. The rupture, if penetrating to the purse, 
should be supported by a suspensory bandage or bag. 

When the tumour does not return^ symptoms of strangu^ 
lation are very likely to commence. The patient first 
complains of flatulence, colicky pains, a sense of tightness 
across the belly, desire to go to stool, and inability to 
evacuate. Some fmcal matter may, however, be passed if 
any happens to be present below that part of the intestines 
which has become strangulated. To these symptoms 
succeed vomiting of the contents of the stomach, then of 
sour bilious fluid, then of material like coffee-grounds, 
and lastly of matters having the odour, and often the 
appearances, of fmces. The swelling becomes tense and 
incompressible and does not move when the person coughs. 
If this state continues the inflammatory stage sets in. 
The tumour, and eventually the whole surface of the belly, 
becomes swollen and painful. The countenance denotes 
anxiety, the vomiting is constant, the patient restless and 
desponding, the pulse is small, quick, and wiry, and there 
is constant hiccough. After a variable time the parts 
mortify, the tumour becomes dusky red, the pain ceases, 
and the patient, having probably expressed himself 
relieved, soon after dies. 

Treatment , — Purgatives either given by the mouth or 
as enemata will do harm. Therefore, the feeling of a 
desire to stool, causing entreaty on the part of the patient 
for something to open the bowels, should not be complied 
with. The great point is to return the protrudmg intestine 
into the cavity of the abdomen. The bladder having been 
emptied, the patient should lie down with his shoulders 
raised, and with both thighs bent towards his belly, and 
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placed close together. This relaxes all the muscles. Then 
the operator grasps the swelling with the fingers if small, 
with the palm of the hands if large, and gently compresses 
it. This will dispel wind, and other contents of the 
swelling, into the belly. Then the swelling may be raised 
by its neck, gently pulled forward, and again compressed. 
This should be continued for a quarter of an hour if the 
swelling is not tender and there is no hiccough ; but for 
a shorter period if the reverse conditions present. Much 
force must not be used, as the tumour may be injured or 
pushed between the muscles, instead of back into its proper 
place. If this does not succeed, the patient should be 
either put into a hot bath, or chloroformed, and similar 
endeavours made while the person is in the water, or when 
he is insensible from the chloroform. If there is no hot bath, 
or no chloroform, or no one to administer it, and symptoms 
of strangulation are not violent, 40 drops of chlorodyne, 
or 40 grains of chloral, or, if available, 40 drops of lauda- 
num in an ounce of water, may be given ; pounded ice 
ill a bag, or if not available the freezing mixture (Recipe 
83), may be applied to the part, the foot of the bed being 
liaised two or three feet from the floor, and the patient 
let alone for two or three hours, when the rupture may 
return, or it may be put back by repetition of manual 
endeavours as above. When successful, the tumour 
usually disappears with a sudden gurgling, the pain is 
relieved, and the vomiting stops. A pad should be care- 
fully placed over the part, and the figure of co bandage 
applied {vide p. 109). The diet should be fluid, until the 
bowels have acted naturally, and no aperient medicine 
should be given ; but if the bowels do not act in twelve 
hours, an injection of warm water and soap should be used 
(Recipe 104). If symptoms of strangulation are urgent, and 
the swelling cannot be returned, a surgical operation of an 
important character affords the only chance of recovery. 

Rupture is liable to be mistaken for hydrocele {vide p. 308), 
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OP for varicocele {vide p. 454), or vice versd. The distinctive 
features are therefore contrasted. 


IItjpturb Hydrocele Varicocele 


Usually comes on sud- Comes on gradually. Comes on gradually, 
denly. 

Disappears when the Does not disappear Disappears when the 
person lies down, and when the person lies ! person lies down, 

reappears when he down. j 

stands up. i > 

If the fingers are pressed , Pressure with the fin- Pressure with the fin- 
on the external ring gers makes no dif- gers does not prevent 

w'hen the patient isj ference. The swelling the reappearance of 

lying down, and he remains as before. i the swelling, which 

rises with the fingers ■ | gradually returns 

still pressed on the I when the person 

part, a rupture does j stands up. 

not return. The ex- i 


ternal ring is the part ' 
through which the ■ 
rupture passes, and is I 
about an inch above, . 
but to the side of, the j 
root of tlie penis. 

The tumour commences The tumour commences Commences from below, 
above, or in 1 he groin. * below, or in the purse. ' or in the purse. 

Tumour tense, or elas- Tumour smooth, afibrd- Feels like a bag of 
tic ; or * gurgling ’ | ing a fluctuating feel- worms, 
may be felt or heard i ing, like water in a 
inside. | bladder. 


When the TOrson coughs No impulse or shake No impulse or shake 
theimpmsecommuni-j from coughing felt from coughing felt 
cated oy the cough is 1 in the tumour. in the tumour, 

felt in the tumour. I I 

The tumour is opaque. Tumour is translucent ; The tumour is opaque, 
that is, light may be 
j seen through it. ; 

No i)ain or tenderness No pain or tenderness Dull aching of the part, 
in the tumour, unless ^ in the tumour. 


The tumour does not | The tumour obscures The tumour does not 
obscure the testicle,, the testicle, which is obscure the testicle, 
which may be felt ; behind it. i which is below it. 

below it. I ... 

No distinct separation Distinct separation be- Distinct separation be- 
between the tumour' tween the tumour tween the tumour 

and the bowels. i and the bowels. a!id the bowels. 

Dangerous to life, | Not dangerous to life. Not dangerous to life. 
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EUPTURE, INFANTILE. — Infants are sometimes born 
ruptured, or may become ruptured from natural weakness 
of the parts, and straining when crying, or from costive- 
ness. If a truss is used it is necessary to procure several, 
in order to have a dry truss every time one gets soiled ; 
and, besides, if the child thrives, the old trusses in eight 
or ten weeks will be too small and useless. But a figure 
of oo bandage, if properly used, is quite sufiicieiit. 

A skein of Berlin or lamb’s wool, of 36 to 40 threads, may be 
crocheted into a flat band about two inches wide, and looped at the 
end. Then return the rupture by pressure, and place the looped end of 
the skein over the seat of rupture. Then pass the other end round the 
body and through the loop, which must be carefully adjusted over the 
seat of rupture. Then carry the end down between the thighs, bring 
it up outside the thigh, and fix to the loop. A pad may be used if 
necessary, but usually none i.s required. 

EUPTUEE AT THE NAVEL. — Most frequently happens 
to children, and infants are sometimes born with it. It 
may also occur to adults, especially to females. In chil- 
dren it may result from inattention to the navel after birth, 
or it may occur suddenly during paroxysms of crying, or 
straining. In adults it may be caused by violent exertion, 
or straining. It is known by bulging of the navel, which 
may assume the size of an egg in children, but is much 
larger in adults. When the person lies on the back the 
swelling subsides, and the circular opening through which 
it presents may be felt with the fingers. As mentioned 
of rupture at the groin {vide p. 589) it may become irre- 
ducible or strangulated. 

Treatment , — For children, a large piece of cork covered 
with lint {or sometimes a rupee or piece of lead, being 
heavier, answers better) should be fitted over the swelling, 
and retained in its position with strips of plaster and a 
light fiannel bandage inches wide. Fits of crying 
should as much as possible be prevented, as the rupture 
always protrudes more on such occasions. The child 
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should wear the pad and bandage constantly. As the 
child grows, the tendency of the tumour to increase will 
lessen, and, by continually using pressure as above, the 
tumour will gradually disappear. An adult should wear 
a pad and belt, especially if engaged in an occupation in- 
volving much exertion, or if subject to chronic cough, and 
should avoid straining at stool. If a rupture at the navel 
becomes irreducible or strangulated, the measures men- 
tioned at pp. 590, 591 should be adopted. If strangulation 
cannot be thus relieved, a surgical operation is requisite. 

SPLEEN, EUPTNEE OF THE. — When the spleen is 
diseased or enlarged it is excessively tender, and a very 
slight injury will rupture it, sometimes without any 
external mark. Occasionally the spleen ruptures from a 
fall, or even from muscular exertion. When the covering 
or capsule of the organ is ruptured, blood escapes into the 
cavity of the bowels, and the symptoms are those of 
collapse {vid,e p. 520), the person becoming faint, com- 
plaining of great pain, and the pulse rapidly growing 
imperceptible. Such injuries are nearly always quickly 
fatal, and no medical treatment is of much utility. Perfect 
rest, and the administration of stimulants, are indicated ; 
but stimulants must be given with caution, and only when 
the pulse can scarcely be felt : otherwise, the excitement 
of blood-circulation they cause will add to internal 
bleeding {vide p. 514). 

Though death from ruptured spleen nearly always takes place in a few 
hours, rare cases occur in which life is prolonged for several days. In 
these cases blood is not poured out into the abdomen immediately, the 
injured person appears to be in no danger, and the spleen is thought not 
to be injured. After an interval of some days, however, sudden sym- 
ptoms of syncope are manifested, the abdomen becomes distended with 
blood, and death occurs within a very short time. The reason for the 
delay in the occuiTence of death after a rupture of the spleen, is that 
although the spleen is ruptured at the time of injury, the capsule or 
covering of the organ does not give way till some time afterwards. 

0 0 2 
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SPEAINS or STEAINS. — The terms signify a violent 
stretching of the tendons, ligaments, or muscles of the 
part. Bnt some of the fibres of the tendons about the 
injured part are often ruptured or torn. Sprains generally 
occur to the joints, as the ankles, wrists, or knees. But 
similar accidents may occur in other parts, the ‘lawn- 
tennis leg ’ being strain or rupture of some of the muscular 
or tendinous structures of the calf. The symptoms of a 
bad sprain are severe pain, and often faintnuss, followed by 
swelling and discoloration, with subsequent weakness and 
stiffness. If the part is not kept at rest, or if the diet be 
intemperate, or the blood impure, or if the knee or some 
other large joint is injured, there may be inflammation 
and fever, which, if neglected, may lead to serious results. 
How sprains are distinguished from didomtionft, and from 
fractures near joints, is mentioned at pp. 526, 553. A 
minor degree of sprain, arising from continued minor con- 
cussions, rather than from one violent wrench, is known 
as the ‘ lawn-tennis arm,’ and may occur in the shoulder, 
elbow, or wrist. 

Treatment . — The most essential measure is ^^erfect rest. 
If serious, the injured part should be confined by paste- 
board or gutta perch a splints. If the wrist is injured, it 
must be constantly suspended in a sling. If the ankle, 
the patient must lie or sit, with his leg on a couch or 
stool. Warm fomentations generally give more relief 
than cold lotions, but in this the patient’s feelings may be 
consulted {vide Appendix, Cooling a^/pUcations). If a large 
joint is affected, and inflammation and fever are high, 
leeches should be applied (one for each year of the person’s 
age up to thirty), and cooling medicines, as citrate of 
magnesia p. 15), nmy be administered. Subsequently, 
friction with soap liniment. After some time (as an 
average, a fortnight in sprains of joints), gentle movement 
of the part by soi?ae o^e else, then moderate exercise, and 
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the support of bandages will be required. After a sprain 
the part remains weak, and liable to injury for some time. 
In delicate children sprains are frequently the origin of 
disease of the joints. 

For minor sprains arnica or hazeline may be used. Persons who meet 
with a strain — lawn-tennis players, for instance — are often desirous to be 
strapped up and allowed to play again. This may succeed in some 
instances, but it is a bad plan. A sprained part must have time to 
recover itself, and. this it will not do thoroughly while the muscles are 
in action, even if supported by strapping. A sprain thus treated is more 
liable to recur. For the * lawn-tennis elbow ’ an elbow-cap has been 
devised, but it is not recommended, as it obstructs the veins of the arm 
below. 

STIFF JOINTS. — May be caused by injury or from 
disease. Stiff joints from injury usually occur after dis- 
locations, or fractures near joints, or after sprains. 

When an injury is followed by local swellings, as happens in most 
sprains, this swelling is produced by an effusion of fluid into the tissues, 
and the fluid efiused is of an adhesive character. The result is as if 
liquid glue had been introduced among the weakened and tender parts; 
and, if the sticky eft’usion has been abundant, or if rest be too long 
maintained, the resulting adhesions may prevent free movement, or 
any movement, of the joint concerned. In order to prevent such 
adhesions early moi emmt has been recommended after all injuries 

liable to be followed by adhesions. When they do occur and prevent 
movement of the joint, rupturing them by forcible movement is the only 
cure. When ruptured a snap is felt and heard. These are the cases in 
which ‘ bone setters ’ are sometimes successful. The surgeon knows that 
by forcible manipulation he is often as likely to do liarm as good. 
Occasionally by risking dangers from which the educated surgeon shrinks, 
the bone-setter is successful. 

The proper treatment of stiff joints is gentle passive 
movement {i,e, movement of the joint by some one else), 
and rubbing with soap and opium liniment, until the ad- 
vice of a surgeon can be obtained. The propriety of for- 
cible treatment depends both on the condition of the joint, 
and on the constitution and general health of the patient. 
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TEETH, INJXTBIES OF THE. — When a tooth is broken, 
any sharp point should be smoothed with a fine, sharp file, 
which will prevent injury to the mouth or tongue, and 
render the tooth less liable to decay commencing from the 
seat of injury. The part should be afterwards touched 
several times daily for a week with spirits of wine, which 
renders the tooth hard and insensitive. If a tooth is 
loosened so much as to shake about, it should not be re- 
moved, as with care it will probably again unite to the gum. 
It should be replaced in its natural position, and the person 
should be instructed to avoid moving it with the tongue. 
If it will not remain in situ, a fine piece of wire or silk, or 
a horsehair, should be passed round it and the adjacent 
tooth, so as to prevent motion. Teeth knocked out of the 
mouth, or drawn by mistake, being immediately returned 
to the socket, have taken root. These facts led to the re- 
planting of teeth as an operation of dental surgery. 

TTBIHE, BETENTIOIT OF. — Retention of urine signifies 
an inability to pass water, not a stoppcige of the formation 
of urine. Urine still flows from the kidneys where it is 
secreted, into the bladder, but cannot escape from the 
latter organ. Retention of urine may arise from stricture 
{vide p. 41 9) ; from an enlarged prostate gland (p. 366 ) ; 
from a small stone lodging in the passage (p. 73) ; from 
paralysis of the bladder (p. 74) ; from hysteria (p. 305) ; from 
fracture of the thigh or spine (pp. 573, 557). It may also 
arise from injury, such as falling cross-legged on a gate or 
wooden bar, which may cause bruise, swelling, or worse 
injury of the parts about the passage. The symptoms and 
treatment of retention from the different maladies named 
are given under the respective headings. When retention 
occurs from injury, fomenting between the legs and over 
the bowels with a dose of chloral (Recipe 64) will generally 
afford relief. Otherwise, the catheter must be used {vide 
p. 493). 
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WOTODS AND CITTS. — Wounds may be clean cut with 
a sharp instrument as a sword, or made jagged and ragged 
by a blunt instrument as a saw, or bruised as by a rough 
club or stick, or punctured by a sharp-pointed instrument 
as a bayonet. 

In clean-cut or incised wounds, bleeding must be first 
checked, and then all dirt and debris removed. To arrest 
bleeding, a raised position, the application of cold water, 
and pressure with a sponge will often suffice. But if 
an artery is wounded, and the bleeding prove obstinate, 
measures must be adopted as pointed out under Bleeding 
(p. 505). The removal of dirt and foreign bodies from 
the wound may be effected by a stream of cold water, the 
sponge, and the forceps. Having stopped bleeding and 
removed dirt, clots of blood should be taken away, and the 
wounded part placed in such position as will best favour 
approximation of the cut edges, which must be brought 
together and maintained in position by long strips of 
plaster ; one end of the plaster being first applied to that 
side of the wound where the skin is most loose, and each 
strip should slightly overlap its neighbour. But the strips 
should never be long enough to encircle a limb, as they 
would then act as ligatures, and cause swelling of the 
parts below. Then a pad of lint wet with water should 
be placed over the wound, and a bandage applied to retain 
all in position. For a slight clean cut wound collodion 
may suffice. The edges of the cut should be held together 
while the collodion is applied with a brush. The collodion 
quickly hardens and contracts, and the wound heals be- 
neath. For large wounds, or wounds of loose parts, as the 
eyelids or ear, stitches will often be required. But stitches 
should never be used to drag the edges of a wound 
together, and they should be removed on the third day, or 
inflammation may result. In stitching a wound the 
needle should be passed deep enough to obtain a firm 
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hold, but should not penetrate any tendon or muscle; and, 
as a rule, one stitch will be required for every inch of 
wound. 

In Jagged, Lacerated, or Contused Wounds, while 
restraining bleeding and removing foreign bodies may be 
easily accomplished, it will often be impossible to approxi- 
mate the edges of the wound, either by plaster or stitches. 
But this should be effected as far as possible. In many 
wounds the laceration is so great that it is necessary to 
abandon all attempts to bring the edges together. Poul- 
tices, and afterwards water dressing, will be best. For 
pinches of nails bathe with hot water. 

When dressing wounds, everything likely to be required 
should be ready before the wound is uncovered. Clean- 
cut wounds should not be opened the day after they are 
dressed, but may be cautiously re- dressed on the third 
day. Care must then be taken that the support of one 
strip of plaster or of the fingers is always afforded, other- 
wise the union taking place will be broken through. In 
removing the plasters the ends should be first raised, and 
both ends should be lifted up at the same time, from the 
outside to the centre, so that no dragging may separate 
the edges of the injured part. Care must be taken to 
thoroughly clear away all discharge, lest it become offen- 
sive ; and it should be recollected that a wound which is 
doing well has no bad smell. After the third day all wounds 
in India should, as a matter of cleanliness, be dressed 
daily unless they can be treated antiseptically as below. 

Although thorough division of a part may have taken 
place {e,g, a finger, or a toe, or a portion of the nose or 
ear may have been completely severed), still an attempt 
to unite the divided parts should be made and success 
will frequently follow the attempt. 

If ike appliances are at hand, it would be better to dress clean-cut 
wounds antUepticaliy, The procedure is based on putrescence being fer- 
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mentation due to germs from the atmosphere, which is prevented by the 
antiseptic dressing. But antiseptic dressing requires appliances, only to 
be found in the possession of a surgeon. Still, if the whole procedure 
cannot be carried out, it is advisable that, when possible, antiseptic 
solutions should be used. The wound aud skin around should be washed 
with a solution of 10 grains of crystallised carbolic acid to an ounce of 
distilled water, and it should be covered with lint, moistened in a solution 
of 20 grains of the acid in 1 ounce of salad oil. 

The neglect of cleanliness of wounds is frequently 
followed in tropical climates by the appearance of maggots. 
When the wound permits easy access to all parts of the 
injury', the maggots may be picked out with forceps, or 
destroyed by injections of black wash (Recipe 88), or, this 
not available, lime-water (Recipe 25). If maggots have 
penetrated into a sinus stretching away from a wound, the 
use of the knife to open up the part may be necessary. 

Wounds op the Scalp may be either cleanly cut or 
jagged. If the scalp is detached from the bone it should 
be carefully cleaned and replaced. In addition to restrain- 
ing bleeding, clearing away foreign matter and clots of 
blood, the scalp should be shaved for several inches round 
the wound, to afford space for plasters. Wounds of the 
scalp, however slight, should never be neglected, as they 
are liable to be followed by erysipelas ; and for a similar 
reason stitches should, whenever practicable, be disfkensed 
with. If it is positively necessary to apply stitches, 
pla sters may generally be dispensed with, the wound being 
covered by a pad of cotton-wool, or lint smeared with 
olive oil, or, if available, carbolic oil (Recipe 119). Rest, 
an aperient, and simple diet are advisable. 

Punctured Wounds, which may he classed gmuhot 
wounds and wounds of joints^ are the most dangerous — 
because deep-seated blood-vessels or nerves are often im- 
plicated ; because the parts punctured must be also stretched 
and tom ; in consequence of foreign bodies, as dirt, bullets, 
pieces of clothing, being often carried very deeply into 
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the body; because there is often no free exit for matter 
formed ; and because such injuries are more liable to be 
followed by lockjaw or tetanus. Punctured and gunshot 
wounds are attended with great shock to the system, so 
that brandy and water, or wine, will be required imme- 
diately after the accident. If a foreign body, as a bullet, 
a piece of clotb, &c., can be felt, it should be gently 
removed with the fingers or forceps. If faintness or loss 
of blood indicate wound of some important internal organ, 
or of a large artery, the case assumes a most serious 
aspect. But in all instances it will be best to apply cold- 
water dressing, to keep the patient lying on the wounded 
side, so as to favour escape of blood or discharges, to 
enforce perfect rest, and to give low diet. If the wound 
throbs and the sufferer becomes feverish, poultices, a 
purgative (Recipe 2), and cooling draughts of citrate of 
magnesia {vide p. 15). 

WOITNDS OF THE BBAIK. — These injuries will be 
accompanied by concussion {vide p. 522) or compression 
{vide p. 625). Treatment accordingly, and Recipe 85 to 
any wound. 

W0XTHD8 OF THE LUNGS.— There is difficulty of 
breathing and sense of suffocation, the countenance is 
pallid and anxious, and florid blood mixed with clots is 
coughed up. These symptoms may subside, or the patient 
may die from loss of blood ; or, at a later period, from 
inflammation. In all such cases the only means to be 
adopted are keeping the person quiet, giving a stimulant 
in very small quantity at a time, and desisting altogether 
if the pulse becomes stronger. Under such measures, if 
the internal wound is small, the flow of blood may cease, 
and the patient recover. For the external wound, little 
more can be done than applying cloths wet with cold water. 

WOUNDS AND INJURIES OF THE BOWELS AND 
OTHER ABDOMINAL ORGANS . — Injuries of the muscles of the 
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hellyy the bowels, liver, spleen, Tcidm^ys, or other ahdommal 
orgam, are marked by a fixed pain at the seat of injury, 
fitintness and feeble pulse, or collapse {vide p. 620), from 
which death may result immediately. There are also 
other symptoms enumerated below, characterising injury 
of different organs. 

Bowels. The muscles of the bowels may be injured, but the tn- 
testines inside may not be touched. In cases of stabs or gores, the 
question is whether or not the intestines are injured. If the intestines 
appear through the wound, it may be seen whether or not they are 
injured. If they do not appear, the escape of fteces through the wound, 
the passage of bloody stools, and the vomiting of bile or blood, is 
evidence that the intestines are injured, and in such cases the collapse 
will be greater. If there is no reason to suppose the bowels are wounded, 
and they do not protrude, dirt and blood should be washed away with 
glycerine soap and lukewarm water, and as soon as bleeding has ceased 
(which probably will not bo great), the edges of the wound should be 
brought together with long strips of plaster, cold lotion (Recipe 83) 
should be applied to the whole belly to prevent inflammation, and only 
fluid diets should be allowed. If there is reason to fear the bowels are 
wounded, or in all cases of punctured Avounds such as by the horns of 
animals, a poultice should be applied. Also, in all cases it Avill be 
desirable to give a full dose of chloral. 

If from a wound fhe hoirel protrudes it must be carefully washed 
with warm water, cleansed from all impurity, and returned by pressure 
with the fingers. If the bowel itself is torn, the wound must be closed ; 
if very small, by pinching up and tying ; if large, by stitching it up. 
The edges of the Av’ound should be f unted in, so that the outer surfaces 
come into contact. Fine silk should be used, and small stitches taken. 
The ends of the thread should be cut close off, and the bowel then 
returned, as if it were uninjured. If the patient recover, the ligatures 
will drop into the cavity of the gut, and no ill consequences result The 
external wound should be closed up by stitches and plaster. Ice should 
be applied to the abdomen afterwards. Chloral should be given twice 
daily, but no solid food for three weeks. 

Liver. If the liver is injured in addition to the general symptoms 
enumerated above, there will probably be vomiting, white stools, and 
jaundice. Treatmmt as for wounds of the lungs. 

KlDNEr. There will probably be blood in the urine, frequent calls to 
make water, the testicle will be drawn up, and the person will be unable 
to stand erect. Treatment — ^Both loins and bowels should be alternately 
fomented with hot water. The bowels should be kept moderately open 
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ty Becipes 1 and 2, and small doses of chloral (Recipe 64) may be given 
to relieve pain. Thirst may be allayed by iced milk and water ; heef>tea, 
arrowroot, tea, and barley water may also he given. When the urine 
assumes a lighter colour it shows that less blood is being passed, and that 
improvement is taking place ; and this may occur at the end of a few 
days, or be delayed for weeks. During convalescence albumen should be 
tested for {vide BrigMa Diseasef p. 101), and the patient ought to be 
kept to the house until all traces of albumen are gone. 

Spleen. ( Vide p. 695.) 

Bladdeb. There is a feeling as if something had given way, with 
violent burning pain. There is desire to make water, but inability to do 
so. The person is unable to stand or walk. Soon the symptoms are 
those of extravasation of urine {vide p. 420), and tlie treatment should 
be the same. 

WOTTNTDS OF THE THROAT. — These wounds are gene- 
rally made with the intention of suicide, and are danger- 
ous, both from the importance of the parts injured and 
from the desponding condition of the patient. They may 
be clean-cut, or lacerated ; they may be superficial, or 
deep ; they may implicate arteries, veins, windpipe, or the 
gullet. If the air-passage only is cut, recovery often takes 
place ; but if large blood-vessels are cut, death occurs from 
profuse bleeding. 

Treatment , — Any arteries wounded must be twisted or 
tied {vide pp. 504, 505), and bleeding from veins, known by 
the blacker colour of the blood {vide p. 503), must be re- 
strained by pressure with the fingers. The patient should 
be put to bed in rather a warm room, and as soon as all 
bleeding has ceased, hut not before, the shoulders should be 
raised on pillows, with the head bent forward. The head 
should be retained in this position by tapes passing from 
each side of a cap, or of a bandage round the head, to 
another bandage placed round the chest. No plasters or 
sutures should be used. If the wound penetrates tlie 
windpipe, it should be covered with a loose woollen com- 
forter, or cotton-wool. If the gullet is wounded the 
patient will probably require to be fed with a tube. Thirst 
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may be relieved by sucking wet rag or ice. As these in- 
juries are generally inflicted with a suicidal intent, it will 
be needful to have the patient watched, or he may repeat 
the attempt. If the patient is unruly, and tries to tear 
open the wound, he may be confined by a strait waistcoat 
{vide p. 160). 

WOUNDS OF THE EYES. — Any protruded part should 
be gently and carefully pushed back with a probe; the 
patient should be iflaced in a darkened apartment, the lid 
should be kept closed by a covering of cotton-wool and a 
light bandage, and cold water should be used as a lotion. 
Purgatives should be administered and abstinence from 
stimulants should be enjoined. 

[It will be advisable to obtain a solution of atropine (strength 
2 grains to nn ounce of water), a drop or two of wliicli should be dropped 
into the eye twice daily, in order to dilate the pupil, and prevent 
adhesions from intlainmation.] 

WOUNDS OF THE TONGUE. -Are liable to occur, in 
connection with other accidents, when the organ gets 
accidentally thrust between the teeth. As a rule, it is 
best to leave wounds of the tongue entirely to nature, as 
it is difficult to introduce ligatures, and plasters are inad- 
missible. But sometimes wounds of the tongue bleed very 
freely, and may require twisting or ligature of an artery 
(vide p. 504) ; or the actual cautery^ (a red-hot iron wire) 
may be necessary to arrest the bleeding. 

WOUNDS OF THE PALM OF THE HAND.— Sometimes 
give much trouble from the artery of the palm being 
injured (vide p. 507). After bleeding has stopped, the 
wound should be dressed with plasters. 

WOUNDS CAUSED BT THE BITES OF ANIMALS. 

Camel and Horse Bites are attended with much 
bruising of the parts, and a sharp tooth may wound an 
artery, as, for instance, the artery of the wrist. If this 
occurs, the flow of blood must first be stopped, as directed 
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under Bleeding (p. 504). Afterwards, or at first if no 
bleeding, the wounds require washing with warm water, 
poulticing, and rest. At a later period simple dressing, or 
water dressing. (Recipes 85, 86.) 

Dog and Cat Bites. — Are difficult to heal, from the 
wounds being punctured, contused, or lacerated. Such 
injuries should be washed with warm water, after which a 
bread poultice may be applied. If there is pain the parts 
should be fomented with hot infusion of poppy-heads 
{vide Recipe 81) previous to each change of poultice. 
When the wounds look clean and free from discharge, 
simple dressing, or water dressing should be used {vide 
Recipe 85). For the treatment of the bite of a mad dog, 
vide Hydrophobia, p. 801 . 

The idea that a person bitten by a dog will suffer from bydropbobia 
if the dog should aftericarda go mad, is erroneous. I'he practice of 
killing a dog because be has bitten a human being, in order to prevent 
hydrophobia in the latter, is ridiculous and useless. If the dog goes 
mad after the infliction of the bite, there is no danger of hydrophobia. 

Wounds from Scratches by a Cat. — These are best 
treated by well washing the part with warm water, then 
applying a poultice and afterwards a little simple dress- 
ing. Slight scratches, whether from the claw of a cat or 
from the tooth of a horse or dog, may be sucked, as the 
ready means of preventing future irritation. 

Tiger or Bear Bites. — These injuries may involve 
deep-seated j)arts. The hand may be bitten to pieces ; 
the chest may be seized, when the teeth or claws will pro- 
bably penetrate the lungs. Or the thigh may be seized, 
and the large artery wounded. When such accidents 
occur, measures to arrest bleeding should be taken {vide 
Bleeding or Bwmorrhage, p. 504), after which the wounds 
should be thoroughly cleansed, and, if available, antiseptic 
lotion {vide Appendix, No. 119), or, if not, water dressing 
{vide No. 85) should be applied. If the injured person 
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escapes with only superficial fang or claw wounds, poul- 
tices should be applied for the first few days, and after- 
wards water dressing, or, if available, oil and carbolic acid 
[vide Appendix, No. 119). 

There is an impression that wounds from the teeth or claws of 
animals must be poisoned. This is not correct, and has arisen from the 
slow manner in which such wounds heal. Wounds from the teeth or 
claws of animals must he attended by laceration and contusion : condi- 
tions sufficient to account for slow healing. It is possible that the teeth 
or claws of a carnivorous animal, when infficting a wound, may be 
impregnated with some deleterious material from rotting carrion, and 
80 the blood may be poisoned {vide p. 687). But this is not usually the 
case. 

WOUNDS CAUSED BY SNAKES.— There are in India 213 
species of snakes, of which 33 are poisonous. Of the latter there are 
two varieties, the Viperine and the Colubrine. The Vipenne poisonous 
snakes have stumpy tails, and triangular-shaped heads. The Colubrine 
poisonous snakes are hooded. Neither have the loreal shield^ which is a 
crescentic-shaped scale, directly behind the nasal shield. Poisonous 
snakes have only two teeth in the upper jaw, and these are the grooved 
erectile poison-fangs. There are other teeth in the palate, but no other 
teeth in the jaw proper. The fangs of some species are perforated 
instead of grooved, and in addition there is an opening at the base, so 
that when the reptile bites, the poison is not only can-ied to the bottom 
of the puncture inflicted from the point of the fang, but it also escapes 
at the base. 

Symptoms , — The bites of poisonous snakes, as a rule, 
show two marks thus When there are more than two 
marks, \\ it may he safely assumed that the reptile was 
not poisonous, or that the wound has not been inflicted by 
the poison-fangs. The parts most frequently bitten are 
the fingers, toes, ankles, and hands, and the person, if 
asleep, is aroused by the pain, which is of a stinging cha- 
racter, but not very severe at first. Faintness, sickness, 
loss of power in the legs, and perhaps vomiting, are the 
next immediate effects. Then the breathing becomes short 
and laboured, the pulse quick and intermittent, the powers 
of speech and swallowing are lost, the tongue protrudes. 
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and frothy saliva issues from the mouth, Twitchings of 
the muscles also occur, followed by loss of power to move 
the limbs. The pain from the wound extends upwards 
towards the body ; the absorbent vessels becoming in- 
flamed, appearing on a fair skin as painful red lines 
stretching up from the wounded part towards the groin or 
armpit. Cold sweats and often convulsions succeed, and 
the patient, becoming insensible, sinks, sometimes in a few 
hours. More commonly, however, the case is prolonged 
several days, blood poisoning {vide p. 587) occurring. The 
wound becomes discoloured, the limb swells, blisters may 
form near the injured part, abscesses may occur in any 
part of the limb, and the glands of the annpit or groin 
(according to the limb injured) enlarge, inflame, and sup- 
purate. Sometimes thei’e is diarrhoea, at others bleeding 
from the snake-bite, or from scarifications made in the 
neighbourhood. In some cases there is also bloody urine, 
or bleeding from the nose, bowels or gums. The depress- 
ing effects of fear will aid the operation of the poison ; and 
the symptoms will be more or less intense, according to the 
amount of venom inserted into the wound. 

Treatment . — Although no antidote has yet been dis- 
covered, treatment may save life. But the measures 
indicated below, to be successful, must be applied imme- 
diately. If the bite is anywhere on the limbs, tie a tight 
bandage or string round the limb, a few inches above the 
wound. The ligature should be tight enough to arrest the 
circulation, which may be known by the part below be- 
coming red, and then darker coloured. Then let the 
wound be well sucked ; care being taken that the person 
performing this office has no sore on the mouth or lips ; or, 
if a ligature cannot be applied (as, for instance, if the body 
is bitten), let the wound be sucked first. Afterwards, or 
previously if suction cannot be accomplished, make four or 
five punctures with a lancet, or sharp knife, a quarter of an 
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inch deep, one across each bite and the others a quarter 
of an inch or so from the bite. (A surgeon would probably 
cut the bitten part out.) When puncturing care must be 
taken not to injure any vein which, if in the locality, will 
be recognised, blue and prominent underneath the skin. 
No artery is likely to be injured by the punctures, unless 
the bite were on the wrist close to where the pulse is 
usually felt, and this may be known by the beat {vide 
Blood-vesseU, p. 502). Then encourage bleeding by, if 
possible, immersing the part in hot water, or otherwise by 
bathing with hot water. If the knife cannot be used, a 
live coal or stick, a red-hot iron wire, or a drop of nitric 
or carbolic acid, or a solution of permanganate of potash 
(5 grains to a tea-spoonful of water) may be passed into 
the wounds. If nothing of the kind is available suction 
should be continued. 

The strongest stimulant at hand, whether brandy, 
whisky, rum, wine, sal volatile, or liquor ammonia {eau de 
luce) should be given at once. Eau de luce should be 
given in 30-drop doses, diluted in two table-spoonfuls of 
water ; sal volatile in half-ounce doses ; spirits in ounce 
doses, diluted with water, so that the stimulant used may 
be swallowed without difficulty. If wine is used, four- 
ounce doses should be given. Whatever stimulant is used, 
the dose should be repeated every fifteen minutes until the 
first depressing effect of the poison subsides. If the faint- 
ness is great cold water should be dashed on the face and 
head, and mustard poultices should be applied over the 
heart and stomach. During the whole time the patient 
should have plenty of fresh air, but he should be kept 
moderately warm, especially about the feet. At a later 
period poultices should be applied to the wound. If red 
lines form, stretching from the wound towards the body, 
they should be fomented. Fomentations and poultices 
piust also be applied to any swelling about the armpit or 

B B 



610 


ACCIDENTS AND INJURIES 


groiu ; and if matter forms in such positions, it must be 
treated as an abscess {vide p. 41). As soon as the first 
effects of the poison pass away, the patient should have 
nourishment, soup, broth, or raw-meat tea. 

When a ligature is applied, and no symptoms of snake- 
poisoning make their appearance in half an hour, the 
ligature may be relaxed ; but if symptoms as above detailed 
present, it should be kept on until the part has been 
sucked, cut out, and bathed in hot water, after which the 
ligature serves no useful purpose and may do injury. But 
if the limb swells and grows a little cold, the ligature 
should be removed, even if the treatment has not been 
carried out. 

If the person is not seen until the limb is swollen, the 
absorbent vessels are inflamed, and there is more or less 
insensibility, stimulants and poulticing afford the best 
chance. 

WOUNDS FROM SCORPIONS AND CENTIPEDES.— The 

pain is at first like a prick from a needle, but in a few 
seconds it assumes an agonising form, as if many needles 
were being thrust into the part, and it also shoots up to- 
wards the body, reaching a climax in about ten minutes. 
The parts injured swell ; frequently the absorbent vessels 
running from the sting are implicated, as evidenced by a 
red line seen in the skin ; and the joint above the part feels 
stiff. Death from scorpion-sting has been recorded, but 
to a person in good health such injuries are not dangerous. 
The best applications are poultices made of equal parts of 
opium powder and ipecacuanha powder ; or, if both are not 
available, of ipecacuanha powder alone ; or a rag steeped 
in vinegar, or in sal volatile, should be laid on the part 5 
or a strong solution of common salt and water may be em- 
ployed ; or the part may be rubbed with a cut onion, or 
with wet tamarind seeds. The inflamed red line of absor- 
bent vessels should be fomented, and it will be advisable 
to give some aperient. 
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WOVirDS FEOM WASPS or BEES.^When a swarm of 
wasps attack a person, the number of stings inflicted may 
induce serious illness. Or in delicate persons, or children, 
several stings may cause faintness, nausea, vomiting, and 
purging. Under such circumstances a stimulant will be 
first required. Then the stings should be extracted by 
pressing the tube of a small key over the part, when the 
sting, if left in the wound, will probably start out, or a 
watery fluid will escape, carrying with it some of the 
venom. Then the best application is sal volatile, or 
vinegar-and-water, or eau de Cologne ; or, if these are not 
at hand, moist snuff or tobacco may be rubbed in. If 
the stings are numerous chloral may be required to relieve 
pain. If sickness persists, one drop of ipecacuanha wine 
in a spoonful of water every hour. At a later period soap 
liniment may be used to remove any remaining swelling of 
the skin. 

In cases of stings inside the month or in the throaty the 
sting should be sought for, and extracted if possible. Ice 
should be kept in the mouth, and leeches should be 
applied outside. If danger of suffocation appears urgent, 
opening the windpipe may be required. 

WOUNDS FROM MOSOUITO-BITES.— The effect of a 
mosquito-bite does not altogether depend on the intro- 
duction of the proboscis of the insect into the skin, for 
so small an object, although containing six lancets, would 
scarcely create the irritation often following. The fact is, 
that there is not only the wound, but also the discharge 
of an irritating fluid into the wound. A mosquito-bite 
usually rises into a white hard lump, which may inflame 
and become an obstinate sore if the individual be out of 
health. The best application is sal volatile ; or a strong 
solution of carbonate of potash in water ; or, if these are 
not at hand, vinegar. Or water alone may be well rubbed 
into the part, so that some may enter the wound made by 
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the sting, and dilute the poison. Any sore afterwards 
forming must be treated in the ordinary manner. 

After a mosquito has fed on an individual or animal affected by fiUma 
(a microscopical worm found in the blood), the insect’s stomach contains 
living examples of the parasite. The latter escape, when the mosquito 
dies, in the water to which it betakes itself ; and the parasites may thus 
find their way wdth wrater into the human system. It is probable also 
i\iBXJilaria may be dii*ectly conveyed from one person to another by 
mosquitos. The influences w'hich Jilaria in the blood exert are not well 
understood ; but it is possible they may have more connection with 
certain diseases, especially leprosy, than has been recognised. However 
this may be, enough has been proved to afford another reason why 
persons in tropical climates should seek protection from mosquitos; also 
another reason why care, as regards purity of drinking-water, should be 
systematically practised {vide p. 678). 

WOUNDS FEOM LEECHES. — In some parts of India 
small land leeches abound. They are about one inch long 
and very thin, looking like little withered sprigs, standing 
out from the bushes. When distended they are much 
larger. They are of a yellowish-brown colour, streaked 
with black, with one greenish line along the whole length 
of the back, so that they are not easily seen when hidden 
among green leaves or grass. By a muscular effort they 
throw themselves from trees on passers-by, and insinuate 
themselves through every aperture of clothing, or down 
the back of the neck. Their bites scarcely inflict any 
pain at the time, but they cause much after-irritation, 
and in persons in a bad state of health often occasion 
ulcers difficult to heal. The bleeding should first be 
stopped [vide p. 512), and then a cooling lotion should be 
applied (Recipe 83). Any ulcer forming must be treated 
on ordinary principles. When passing through marshes, 
^ leech gaiters ’ may be worn, which are very long, closely 
woven cotton stocking, passing over the socks. 

WOUNDS FEOII FLEA-BITES. — Flea-bites are recog- 
nised by small darkish red spots surrounded by a circle 
of a paler colour, which fades before the central puncture 
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does. Flea-bites have been mistaken for eruptions accom- 
panying different kinds of fever or vice versd. The small- 
ness of the spots, their uniform character with central 
puncture (seen more certainly through a glass), and their 
decided isolation are sufficiently characteristic. Vinegar 
and water is the best application, and cleanliness is the 
best means of preventing fleas swarming in Indian houses. 

WOUNDS FEOM BUG-BITES. — These insects cause an 
itching swelling, sometimes red, sometimes white, almost 
resembling the mosquito-bite. Vinegar-and- water is the 
best application. Taking furniture to pieces and placing 
the ends in boiling water is the best method of destroying 
bugs. Pouring turpentine occasionally between the joints 
is the best method of prevention. 

WOUNDS FEOM LICE. — Lice-bites present an itching, 
whitish swelling. Lice generally inhabit the scalp, laying 
their eggs (called nih) near the roots of the hair. A 
method of killing lice is washing the head with a solution 
of carbolic acid (one part of acid to fifty parts of water). 
Or carbolic acid and oil may be used together in similar 
proportions. But neither measure may suffice to kill the 
eggs. If lice still appear the head should be shaved, and 
a mixture of equal parts of pomatum and mercurial oint- 
ment may be rubbed on the scalp every other day for 
three days, an oilskin cap being worn in the meantime. 

Other Insects and Reptiles which may cause annoyance and injury 
are, certain caterpiUars which leave hairs in the skin ; sand Jlies {pulex 
penetrans) which cause bright red, itching papules; the jpeqpsa fly of 
Assam, which attacks the hands and feet, causing a red blister with much 
itching. The common house lizard may also cause redness or even 
blistering. For all these injuries cold lotion, Recipe 83, or vinegar-and- 
water, are the best applications. 
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PREGNANCY. — The pregnant condition lasts from 273 
to 280 days, or about 40 weeks. The following table is 
for calculating the period of pregnancy. 


Nine Calendar Mouths 


^ Ten Lunar Months 


From 

To 

Dnjs 

From 

To 

Days 

January 1 

September 30 

273 

January 1 

. 

October 7 

280 

February 1 

October 31 

273 

1 February 1 

November 7 

280 

March 1 

November .30 

273 

^ March 1 

December 5 

280 

April 1 

December 31 

273 

1 April 1 

January 5 

280 

May 1 

January 31 

273 

' May 1 

February 4 

280 

June 1 

February 28 

' 273 

1 

June 1 

March 7 

280 

July 1 1 

March 31 

I 273 

; July 1 

April 6 

280 

Aug^t 1 

April 30 

j 273 

1 August ] 

May 7 

280 

September 1 , 

May 31 

273 

1 September 1 ' 

June 7 

280 

October 1 

June 30 

273 

October 1 j 

July 7 

280 

November 1 

July 31 

273 

November 1 

1 August 7 

280 

December 1 j 

August 31 

1 273 

! December 1 

j September 6 

j 280 


The above * Heady Heckoner ' is used as follows. A woman has 
ceased to be * poorly ’ on July 1, her confinement wiU be at soonest about 
March 31 {J,he end of nine calendar montha ) ; or at the latest on April 6 
{the end of ten hmar months). Another has ceased on January 20; her 
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confinement will be on September Z0,plu8 twenty days {or October 20 
the end of nine calendar monthly at soonest; or on October 7 ^ plus twenty 
days {or October 27, the end of ten lunar months) y at latest. 

Signs op Peegnanct. — 1. Morning sickness, usually 
commencing about one month after conception, sometimes 
earlier. 2. Cessation of the monthly flow at the first month, 
which, however, in exceptional cases may not occur. 3. 
Erdargement of the breasts, generally after the first month ; 
occasionally not till the third month ; sometimes after the 
first few days. 4. Dark appearance and soreness of the 
nipples and breast, about the third month. Sometimes 
(usually at a later period) oozing of milky fluid, 5. Enlarge- 
ment of the abdomen, ahout the third month. C. Quickening, 
07 movements of the child, felt about the fifth month, 
and often attended by fainty feelings. (It has been 
observed that if these movements are felt chiefly on the 
left side, there will be a male birth.) 7. Pulsation of the 
child's heart, which resembles the ticking of a watch under 
a pillow ; heard first about the fifth month, and most 
distinctly at the centre of a line drawn from the hip-bone 
to the navel : sometimes on one side, sometimes on the 
other. 8. Movement of the child, which may be felt after 
the sixth month, on placing the cold hand over the lower 
part of the bowels. 9. Variations in temper and disposi- 
tion, capricious appetite, and ^ longings,' the woman often 
showing a desire for special, and sometimes improper, 
diet. 

Treatment of Peegnanct. — Unless other ailments 
{vide p. 356), or unless any of the signs mentioned above, 
prevail to the extent of becoming serious inconveniences, 
pregnancy being a natural condition, the manner of living, 
if healthy, need not be altered. The diet should be ample, 
but simple, and the taste may be reasonably indulged. 
But the mother’s blood yields nourishment to the unborn 
infant ; therefore deterioration of the former must affect 
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the latter, and capricious appetite should not he yielded 
to. Moderate exercise and exertion is not prejudicial, 
provided care is taken not to strain the body. If the 
pregnant woman is exposed to sudden strains, or to 
shaking, the womb may be excited to premature action, 
and miscarriage {vide p. 362) or other evils, such as Gross 
Birth, p. 628), are liable to occur. As the dangers of any 
disease are increased if it occurs during pregnancy, any 
unhealthy pursuit should be discontinued. It is especially 
deleterious for a pregnant woman to sleep in a badly 
ventilated apartment : for as the unborn child grows there 
is greater want of fresh air. The liability of pregnant 
women to be affected injuriously to themselves and unborn 
child by disgusting objects should be recollected, and such 
sights should be avoided. The clothing should be warm 
but easy. Stays may be enlarged by a gore of elastic 
in each side, and if there is a steel in front it should be 
removed. The breasts should have plenty of room, and 
if tender or irritable should be treated as directed at p. 360. 
In healthy pregnancies no medicine is required, excepting 
probably during the last few days, wdien it may be desirable 
to overcome constipation by castor-oil. Castor-oil is the 
best opening medicine during pregnancy, when powerful 
purgatives, especially those containing aloes, should be 
avoided. Neither should patent medicines, the composition 
of which is unknown, be taken during pregnancy, as they 
may contain drugs deleterious to that condition. 

Peecautions Previous to Labour. — Bath-rooms, 
water-closets, and drains, if any, should be well cleansed. 
Inquiry should be made where the sweeper takes refuse, 
and proper disposal of it should be insisted upon. The 
best ventilated room obtainable should be selected for the 
lying-in chamber, and it should not be kept too warm 
either before or after labour, as is generally the case in 
the cold season of northerly districts. The antecedents 
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of the nurse should be inquired into. If there is the 
slightest suspicion of her having been recently (within four 
weeks) engaged with a scarlet fever patient, or with a 
blood-poisoning case, or with a woman suffering from 
puerperal fever, she should not be engaged. If she has 
been attending any other diseases, or burns or scalds, she 
should wash all over with 20 p.c. carbolic soap, and be 
given new clothing. Arrangements should be made for a 
supply of pure cotton wool, to be used instead of sponges 
if the latter are required during labour. If practicable, 
absorbent cotton, or artificial antiseptic sponges, and 
sanitary towels should be obtained. All these things, if 
used, should be burnt after labour. Plenty of ordinary 
napkins should be well aired and put ready to hand. 
Arrangements should be made that both liot and cold 
water should be ready ; and if a first labour, and therefore 
likely to be long, some beef-tea should be prepared, and a 
drinking-cup obtained. A chamber utensil to receive the 
after-birth, and an enema syringe, should be in readiness. 
Other things which should be ready beforehand are, the 
bandages for the woman and child ; a large square of 
flannel called the ‘ receiving flannel ’ for the child to be 
placed in at its birth; a waterproof sheet; a bed pan; 
the child’s clothing ; large and small pins ; three or four 
ligatures to tie the navel-string with, as below ; blunt- 
pointed scissors to cut the string with {vide p. 632) ; soft 
linen for dressing the navel {vide 633) ; glycerine soap 
and a fine sponge for washing the child {vide 633); cimo- 
lite powder and a puff ; sound salad oil in a wide-mouthed 
bottle. 

[The bandage for the woman eliould be made to fit at five months oi 
pregnancy. It should be composed of strong unstarched calico, and reach 
from just below the breasts to a little below the Lips. In length it should 
go round the woman’s hips, with a band's-breadth additional for over- 
lapping. It should be narrow above, wider below, and gored so that it 
will be a little narrower at the lower part then a few inches above, to 
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preyent it from sliding upwards. If a binder bas not been prepared^ 
the bandage used diould be fourteen inches broad and a yard and a half 
long. 

The binder for the infant should be of thin flannel, about five inches 
broad, and long enough to go twice round the body. 

The ligatures for the navel-string should consist of sewing thread, as 
cotton is not strong enough, and tape is likely to slip. Each ligature 
should be composed of ten threads, loosely rolled into one cord, and 
all of one length, so that they may not tie unevenly.] 

A lady writer gives the following as the layette of an infant in India. 
8 day shirts ; 8 night gowns ; 4 monthly gowns ; 4 day flannels ; 4 night 
flannels ; 2 head squares ; C flannel bands ; 4 robes ; 1 hood and veil ; 
2 dozen diapers ; 4 long petticoats ; 6 pairs wool boots ; 12 flannel 
pilchers ; 4 cradle sheets ; 4 pillow cases ; 2 blankets. 

LABOITS. — Labour is the common term for a confine- 
ment. If the birth takes place before six months, it is 
called an abortion or miscarriage^ and when between six 
and nine months, premature labour, A full-time labour, as 
a rule, being a natural process, is attended with little 
danger to either mother or child. The signs of approaching 
labour are a sinking of the size of the belly ; a feeling of 
comparative lightness ; frequent desire to make water ; 
perhaps griping, and a sensation of squeezing; and a 
mucous discharge, sometimes streaked with blood, and 
known as ‘ the show ’ ; all or any of which may occur some 
hours, or even a day or two, before actual labour-pains 
commence. On the symptoms of approaching labour, the 
patienVs bed should be prepared. A hard or horsehair 
mattress is preferable. On this, over the usual blanket 
and sheet there should be placed a piece of oiled cloth or 
india-rubber sheeting ; then on this ‘ guard,’ a blanket 
folded four times, then a sheet doubled in similar manner, 
which is called the ‘ draw sheet.’ All this is to absorb 
discharges, and to prevent the mattress, on which the 
woman has to lie afterwards, becoming wet. After the 
labour is over, and the oiled cloth and extra blanket and 
sheet are removed, the bed should be quite dry. A long 
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towel should also be attached to the foot of the bed for 
the purpose indicated below. The woman^s dress should 
consist of garments which may be easily removed after 
the labour. The best plan is for the woman to be un- 
dressed, with the night-dress rolled above the waist, so 
that it may not be soiled. A loose sheet should be spread 
over her, to be taken away with the ‘ guard ’ and ‘ draw 
sheet.’ If the bowels have not acted within six hours, an 
enema (Recipe 104) should be administered. Emptying 
the bowels facilitates the action of the womb, and prevents 
discomfort ; for the contents of the bowel may be forced 
into the bed during labour. 

The commencement of labour is denoted by pains in the 
lower part of the belly, gradually settling in the loins and 
back, then passing to the thighs, and known as ‘ bearing 
down pains,’ After such pains the waters generally break. 
There is also often shivering and vomiting. The patient 
may at first sit, or walk about, which accelerates the 
labour, and she should, if necessary, relieve the bladder 
and bowels. In a variable time, the pain returns at 
lessening intervals, while they increase in duration and 
violence. The patient should now take to the bed, and 
the position most convenient, both for the attendant and 
the woman, is for the latter to lie on her left side with the 
hips near to the edge of the bed, and the knees drawn up 
towards the belly, and a pillow may be placed between the 
knees. When violent pains occur, the patient should 
hold her breath, place her feet against the footboard of 
the bed, or against some person sitting at the foot, and 
pull hard at the towel (recommended to be) attached to 
the foot of the bed {vide above). This assists the expul- 
satory efforts of the muscles concerned. The time of labour 
varies from six to twelve hours, being generally longest in 
those having a first child. In ninety-five cases out of a 
hundred the head of the child first emerges, the rest of 
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the body soon following. The main objects of care are s 
First, to support the perincBum, or that part of the person 
of the mother exposed to pressure as the head passes, 
which otherwise might be torn and lacerated. This 
support is afforded by applying the hand covered with a 
napkin in a moderately firm yet yielding manner. Secondly, 
to free the child’s mouth from discharge or mucus. Thirdly, 
to see that the womb contracts as soon as the child is born. 
To secure this, when the head is born the hand of an at- 
tendant should be placed over the womb, making moderate 
pressure, which should be maintained until iihe after-birth 
comes away ; or until the womb is well contracted, when 
it may be felt in the lower part of the bowels in the shape 
of round hard hall. If the womb cannot be thus felt, 
bleeding may occur. Fourthly, to divide the navel-string 
(as described at p. 632)J During the labour, thirst may 
be relieved by cold water or cold tea, or, in prolonged cases, 
beef-tea may be taken ; but solid food may cause vomiting. 
Sleep during the intervals between the i)ains should not 
be interfered with ; and the face and hands may be 
sponged with cold water. As soon as the child is born, 
6 or 8 grains of quinine should be given, which will tend 
to prevent malarious fever occurring, and assist in securing 
contraction of the womb. 

In from ten to twenty minutes after the child is bom 
the after-birth comes away, but it is sometimes longer, and 
the cord must not be pulled to hasten its progress. The 
after-birth is attended with renewal of pains, and if the 
interval between the birth of the child and the after-birth 
is long, it is accompanied by clots of blood. In other cases 
a more fluid bloody discharge occurs, which is of no 
consequence to the extent of a few ounces, but which, if 
profuse, amounts to hwmorrhage {vide p. G28). In some 
cases the after-birth presents at the oriflce, but does not 
^ For the general treatment of infants after birth, vide Chap. Y. 
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pass out. It may then he twisted rounds and gradually 
extracted. 

[The above refers to a straightforward labour ; but sometimes labour 
is preceded for some days or hours by *• false pains.’ Such pains are felt 
in the bowels, and not in the back ; they are of a strainimj^ and not of a 
grinding character, they are not accompanied by any 'bearing-down* 
efforts, and they come and go at irregvdar intervals. False pains are 
usually caused by intestinal irritation, and may generally be removed by 
castor-oil, followed by an opiate, as Recipe 04.] 

Teeatment after Labour. — When the after -birth is 
removed, the abdominal bandage {vide p, G17) should be 
applied. To do this, roll the binder up, and while the 
patient is on her back pass it under the small of the back, 
and let someone standing on the opposite side draw it out. 
The patient is not to give assistance. Draw the binder 
comfortably tight, and fasten with safety pins, pinning 
at the top first. It must act as a broad belt, and not like 
a cord. If the womb cannot be felt as a round hard baU, 
a napkin may be doubled into a pad, and placed over the 
womb underneath the bandage, by which pressure is ex- 
erted more directly on the organ : and the infant should 
be put to the breast, which also tends to insure contraction 
of the womb. The pad may be removed next day, but the 
bandage should be worn during the whole time the patient 
remains in bed. After adjustment of the bandage all 
soiled clothing should be taken away ; the parts should be 
wiped dry, and a dry warm napkin applied ; the night- 
dress should be brought down smoothly under the hips ; 
and the woman should be allowed to turn round and go 
to sleep, or to lie still for an hour and a half, or for a 
longer period should any bleeding have occurred. It 
should be recollected that nothing is more likely to give 
rise to bleeding than permitting a patient to sit up soon 
after her confinement. There is often some loss of blood, 
so that a slight appearance of the kind need not excite 
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alarm^ especially if the womb can be felt hard, round, and 
firm. If the womb cannot be so felt, and if considerable 
bleeding occurs, the woman should be treated for Bleeding 
after Delivery [vide p. 628). 

If after the birth of the child the mother is much 
exhausted, strong tea, not too warm>, is the best stimulant 
After the woman has well rested, and perhaps slept a short 
time, the private parts should be washed with milk-and- 
water, and another dry napkin applied. Usually at this 
time, some bloody discharge, or clots of blood, may be 
found. This washing should be repeated several times 
daily, until after four or five days, when 1 ounce of vinegar 
to 10 ounces of tepid water may be substituted for the 
milk and water ; or glycerine soap may be used. As a 
female after confinement is susceptible to cold, care should 
be taken to prevent draughts, although it is essentially 
necessary that the chamber be maintained cool and airy. 
Excitement from visitors should be avoided. None but 
the husband and the necessary attendants should be ad' 
mitted for the first five days ; and especial care should be 
taken that no one approaches the chamber from whom 
the occupant could incur the chance of contracting in- 
fectious disorder, to which lying-in women are peculiarly 
liable. 

The patient should pass urine within six hours after 
deliveiy, and this should be done as nearly as possible in 
the horizontal posture. Or if it cannot be made in such 
position, the patient may turn on the hands and knees. 
If there be still difficulty, the lower part of the bowels 
and the private parts should be fomented with hot water. 
Owing to the distensible state of the belly, the patient 
will often wait longer than proper if not reminded to make 
water, and the consequences may be infiammation or 
paralysis of the bladder (pp. 70, 74). 

The state of the bowels after delivery is of great import- 
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ance. On the evening of the second or morning of the 
third day, if the bowels have not been opened, a table- 
spoonful of castor-oil, or a dose of senna tea, should be 
given. If there is reason to suspect accumulation in the 
lower bowel, as often occurs during the later days of 
pregnancy, and is known by the passage of hard round 
lumps, an enema of warm water should be administered. 
If the patient does not suckle her child, purgatives will 
be the more necessary for the relief of the breasts. In 
the latter case saline aperients, as Recipe 2, or citrate of 
magnesia {mde p. 15), which is a milder laxative, will be 
found most useful. 

Diet. — Until the milk has come, and the period of milk 
fever (vwfe p. 629) has passed, the mother, if in good healthy 
should live on gruel, tea, toast, and arrowroot. Afterwards 
the diet may be regulated a good deal by the inclinations 
of the patient. Good soup or beef-tea may be given on 
the third day, as there is no advantage in keeping a 
woman who has had a ‘ good time ’ on too low a diet. If 
there is decided disinclination for food, there is probably 
something wrong. On the fifth or sixth day, solid food 
may be given. Wine or beer is better delayed till the 
person gets up. If the mother ha^ been 2 )reviou 8 ly in feeble 
healthy it will be desirable for her to be supported by 
nourishing food, as soups and beef -tea, from the first. 

Attention must also be directed to the discharge called 
lochiay popularly ‘the cleansings.’ The passage of this 
is accompanied by more or less ‘ after-pains,’ generally 
felt about half an hour after delivery. During their 
presence the discharge increases, and black clots of blood 
may be expelled ; especially when rising in bed to take 
food or make water. After-pains are, within certain limits, 
salutary; they prevent bleeding, diminish the size of 
the womb, and expel its contents. The application of 
the child to the breast often brings on or aggravates 
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the after-pains. Unless very severe, no medicine should be 
given; but if troublesome, an opiate, as chloral (Recipe 
64), may be administered, and the bowels may be fomented. 
At first this discharge is in black clots, or more or less 
red like blood ; then thin and watery, changing colour to 
greenish-yellow, and at last appearing like soiled water. 
It has a peculiar odour, more powerful in some instances 
than in others. The quantity and duration vary a good 
deal. In some patients it ceases with the after-pains a 
few days after delivery. In other instances it does not 
cease till the end of a month. Its continuance is a sign 
of weakness, either general or local, and is a reason why 
extra caution and time in getting about should be taken, 
with additional attention to frequently washing. As this 
secretion is necessary, the sudden interruption is generally 
attended with evil consequences, such as suppression of 
milk, or fever. 

In ordinary cases the breasts remaiyi quiescent for about 
twelve hours, or longer in first confinements, but soon 
after begin to enlarge, with stings of ]>ain, their substance 
becoming heavier and more tense. This depends on what 
nurses call the ‘ draught,’ or the rush of blood to the 
breasts, to be converted into milk. There may be shivering, 
and the woman may be feverish. This usually subsides 
with the flow of milk. If shiverimj occurs the woman 
should be treated as directed under milJc fever {vide p. 629). 
If simply feverishness, without shivering, attends the 
secretion of milk, saline purgative (Recipe 2) and citrate 
of magnesia draughts (p. 15) should be given, while the 
breasts may be fomented, and they may also be gently 
rubbed with salad oil every four hours ; the greatest pres- 
sure being made when the hand is passing from the base 
of the breasts towards the nipple. Unless some bleeding 
occurs, and the child is put to the breast, as recommended 
at p. 621, to secure contraction of the womb, the breasts 
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should not be interfered with in first confinements for five 
or six hours, when the infant may be applied. But if the 
breasts become rapidly full, as sometimes happens in 
persons who have borne children, or if the infant is restless 
and does not sleep {as mentioned at p. 634), it may be 
applied at an earlier period. If the breasts are flat and 
limp, frequent application of the child is not desirable, 
as fruitless sucking renders the nipple hot, irritable, and 
tender. If the nipples are short and badly formed, or the 
breasts swell so much as to prevent the child seizing the 
nipples, they should be drawn out by a breast pump ; or 
a larger child or a grown-up person should suck them 
first. Or the cut bottle {vide p. 95) or the heated bottle 
{vide p. 98) may be used. The first milk is a watery fluid 
with yellow streaks in it. It is called colostrum ^ and acts 
as a purgative to the infant {vide p. 635). After twenty- 
four hours the milk becomes whiter, opaque, and has a 
sweeter taste. 

Each time the child is about to suck, the nipple should 
be cleaned with soft rag and plain water ; and again when 
the child ceases sucking. This is desirable because even 
a very little milk drying about the nipple may turn sour 
and irritate the part ; or it may be received into and 
disorder the infant’s stomach. The nipples and breasts 
should also be washed with warm water and soap morning 
and evening. By such care the chance of sore nipples 
and bad breasts {vide pp. 94, 96, 97) will be avoided. 
During the first week the mother should give suck while 
lying down. She can turn to one side, and, supporting her- 
self on her elbow, let the nipple fall into the mouth of the 
infant. But afterwards the semi-erect posture should be 
taken, from which the infant swallows best. Both breasts 
should be equally used. For times of suckling, vide p. 635. 

The mother should remain in bed till the twelfth day, and 
afterwards recline on a couch. She may be shifted from 
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) side of the bed to the other, and soiled sheets may be 
then taken away and clean ones introduced, but she 
should not get up, even to have the bed made — especially 
if there has been much bloody discharge — for the womb 
requires time to recover its normal size and condition. 
Debility, pain, and continued discharge, often spoken of 
as ‘ a bad getting up,’ are among the least penalties con- 
sequent on imprudence after confinement. A too early 
return to the duties or pleasures of life often lays the 
foundation of chronic inflammation, or displacement of 
the womb. It is a mistake to suppose that women in the 
lower walks of life, or native women, attend with impunity 
to their avocations a few daj’s after confinement. Those 
who have any tendency to womb affection should remain 
recumhmt for a full month. If bloody discharge occurs 
after getting up, it is a warning to go to bed again. 
Throughout the whole period ventilation must be care- 
fully attended to, no charcoal fire should be allowed in 
the room, and the immediate removal of soiled linen is 
essentially necessary. 

When the mother resumes her dress, the corset should be 
so arranged as to prevent pressure upon, and give support 
to, the breasts. She must remember that her milk will 
be affected by any indiscretion either in food or habits, 
and that unless her health is maintained her infant will 
certainly suffer. Nursing women are especially liable to 
latent scurvy {vide p. 381), so that vegetables and milk 
should always form part of the dietary. There is no valid 
reason why potatoes should not be taken, against which 
there is a popular impression. A little malt liquor may 
generally be used vnth advantage ; but women when 
nursing usually require more fluid, not extra sUrMdaiim 
from fermented drinks. 

The forgoing relates to natural and straightforward confinements, 
hut other drcumstances may arise, which are now briefly noticed. 
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1. Twe Labovb UA.T BE Tbdiotts AND LoNG. — This occuTs to wealdj 
females, the pains being feeble, or ceasing usually after the waters l»eak. 
If four hoars elapse withoat pains, assistance should be sought. In the 
meantime nourishing soup, and chloral (Ilecipe 64), should be given, 
and after rest and sleep the pains may probably return. 

2. Cord round the Neck occurs once in about 12 cases. Frequently 
it is not of much consequence, as when the cord is round the child’s neck 
it is usually long. It should be loosened by gentle traction, and the 
shoulders should be allowed to slip through the loop. Or, if the cord is 
long, it may be slipped over the child’s head. In some cases it has been 
necessary to aaio the cord through, to prevent the child being strangled. 
When so necessary, the cord should be aazvn through with the finger- 
nail, and not cut, or it will bleed profusely. 

3. Presentation op the Breech. — This occurs once in 60 coses, nnd 
the labour is tedious, because the infant, being doubled at the haunches, 
requires a larger space. As a rule no interference is required until the 
breech and feet are born, when the case becomes converted into preaenta- 
tion of the feet (vide No. 6). 

4. Twin Births. — This occurs about once in 70 cases. The pre- 
sentation generally varies, the first being the head, and the second a foot 
case, or the reverse. After the birth of the first child, the presence of a 
second is known by the slight reduction in size of the womb. Bometimes 
the after-birth of the first child comes away before the birth of the second, 
sometimes not till afterwards, and attempts should not be made to re- 
move it, as there may be only one after-birth for both infants. After 
the birth of the first, the womb should be stimulated to contract by 
keeping up a grasping movement of the fingers and thumb on the lower 
part of the bowels. Sometimes the birth of the second child follows 
that of the first in ten minutes, but on other occasions not for some hours. 
Cinder such circumstances the woman should rest until pains return, and 
she may drink n little cool tea or arrowroot; the precaution being taken 
to examine frequently, lest bleeding may be going on. The second labour 
is usually quicker than the first, the soft parts having been already dilated. 
After the birth of the second child and the passage of the after-birth 
especial attention must he paid to the contraction of the womb. The 
womb should be pressed with the hand until it can be grasped as a firm 
hard hall, and the bandage should he applied {vide p. 621). 

6. Presentation op the Feet. — One or both feet may come first, 
which happens once in 100 cases. The birth is generally safe for the 
mother, but not for the child, which is apt to suffer from the circulation 
of the cord being obstructed by pressure. Footling cases should not he 
hastened in the early stage, as the longer the buttocks are detained the 
ppreater will he the dilatation of the parts, and the birth of the head will 
be more easy. When the breech is expelled, the cord should be examined, 
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and) if the pulsation of the cord has ceased) the birth of the shoulders 
should be hastened by pulling the body steadily down during the next 
pain. The toes of the infant turned to the back of the mother is the most 
favourable position for the birth of the head ; and when the breech is 
expelled, if the toes are turned forward, the assistant should seize the 
breech in both hands, and during the next pain endeavour to turn the 
child round. If circulation is restored in the cord after the birth of 
the shoulders, there is little cause for anxiety for the safety of the child ; 
but if there is no pulsation in the cord, it is necessary to assist at every 
pain, and hasten the delivery of the head by pulling the shoulders down. 
The head being born, the assistant should examine the cord, and, if it 
pulsates, the child should not be separated for a few minutes until it 
begins to cry. If there is no circulation in the cord, the infant should 
be treated as detailed for still birth (p. 637). 

G. Presentation of the Face. — Instead of the top of the head, 
the face may present, which happens once in about 230 cases. AVhen it 
occurs, the labour is protracted. The child is seldom in danger, but the 
head and face are swollen and disfigured, and unless the mother is prepared, 
the appearance may give a severe shock. In the absence of medical aid, 
it will be best to wait patiently for the natural termination, 

7. Presentation of the Hand, or * cross-birth' — Presentation of the 
hand, or the elbow or shoulder, occurs once in about 230 instances. The 
assistance of a medical man is urgently required, as the operation of 
turning the child will probably be necessary. 

8. Bleeding or II^emorrhaoe. — Bleeding may occur either before 
or after the birth, but does not happen to an alarming extent more than 
once in 300 cases. Bleeding occurring before the birth generally depends 
on the after-birth being seated over the mouth of the womb, so that, as 
the latter dilates, the vessels of the after-birth are torn. This kind of 
bleeding may occur at any time after the sixth month of pregnancy, but 
is more frequent between the eight and ninth month. In every case of 
bleeding during pregnancy, absolute rest is necessary ; the patient’s room 
should be well aired, her food should be farinaceous, her drink toast and 
water, or weak cold claret and water, and cold applications should be 
made to the privates. When bleeding happens during the last months of 
pr^nancy the person should obtain medical advice, and the presence of a 
surgeon during labour. 

Bleeding after delivery may happen immediately ^ before or after the 
expuluon of the after-birth, or it may come on seme hours or even days 
after the confinement. When bleeding occurs immediately rfter delivery f 
it depends on feeble contraction of the womb. When the after-birth 
separates, loss of blood to some extent is the natural consequence j nor is 
the woman injured by a moderate loss, such as eight to ten ounces. But 
if the quantity exceeds such amount it produces fainting, the woman 
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bainpf pale, cold, and gasping for breath. The womb will be found soft, 
and to induce it to contract, firm pressure should be made over the lower 
part of the bowels, and if possible the womb should be firmly grasped in 
the hand through the skin. Cloths wet with cold water should be applied 
to the privates, iced or cold water given to drink, and the child should be 
put to the breast. Cold water may be suddenly poured on the bowels 
from a height of two or three feet ; and if a syringe is at hand, cold 
water may be injected into the passage. Twenty grains of ipecacuanha 
may be given in a wine-glassful of water; or if not at hand, two-thirds of 
a wine-glassful of vinegar in four ounces of water; one-third of a glassful 
being given at intervals of a quarter of an hour three times afterwards. 
No stimulants should be given, and the person should not be raised into 
the upright posture, which might bring on fatal fainting. 

When bleeding occurs some hours or dags after delivery ^ it may depend 
on relaxation of the womb; or on the retention of some part of the after- 
birth, or of a clot of blood, preventing perfect contraction ; or it may arise 
from fright or excitement. Cold w'et cloths externally, and the injection 
of cold water, are the means of relief. 

9. Convulsions may occur before, during, or after labour. All cloth- 
ing should be loosened, the patient should be allowed plenty of fresh air, 
and the face should be sprinkled with cold water. To prevent the tongue 
being bitten, a piece of soft wood should be held between the teeth. If 
the head is hot, cold applications should be used to the forehead. An 
injection (Recipe 106) should also be given. 

10. Laceration op tub I’erin^bum. — The necessity of supporting 
the perimeum^ or that portion of the person of the mother exposed to 
pressure, as the head passes, has been mentioned at p. 620. But in first 
labours, notwithstanding support, some amount of tearing often occurs. 
This is of little consequence, as it quickly heals, and no treatment beyond 
cleanliness is required. But in exceptional cases the tearing may be 
greater; and if the wound exceeds an inch, the jietient should be kept in 
bed with her legs tied together, the wound being frequently cleansed 
until healing occurs. Occasionally the rupture extends to the anus, when 
a surgical operation is required. 

11. Emphysema, or entrance of air into the tissues of the neckf may 
occur during labour. As a consequence of the straining, air escapes from 
the lungs, and penetrates the neighbouring structures. It is distinguished 
by pufiy swelling of the parts, which crackle W’hen pressed. A cold 
lotion (Recipe 83), or vinegar and water, should be applied. 

12. Milk Fever, or Weird. — In ordinary cases, the milk flows from 
twelve to eighteen hours after delivery ; but the patient may, especially 
if exposed to chill, suffer from shivering, heat of skiu, quick pulse, with 
pain and soreness of one or both breasts, the milk being delayed. When 
a woman after confinement takps a shivering fit, she should be attended 
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to instantly; liot bottles to the feet, warmer clothing, and Becipe 60 
being the requisites to induce perspiration. For, although shivering is 
often merely the prelude to the secretion of milk, it may be the fore- 
runner of milk fever ; or of the still more dangerous puerperal fever ; or 
of inflammation or abscess of the breast. The bowels should be well 
opened by castor-oil, chill guarded against, and hot fomentations applied 
to the breasts. If the breasts become swollen, knotty, and hard, they 
should be gently rubbed with salad oil, and the infant should be put 
frequently to them. If matter forms it must be treated as Abscess of the 
Breast {vide p. 96). Fever under such circumstances is sometimes ac- 
companied by an eruption of small vesicles on the body, attended by 
itching, and profuse perspiration. This is called miliary fever^ and 
sometimes occurs independently of any disorder of the milk or breasts. 
It is favoured by too warm beds or too warm rooms. 

13, Ptjbbpbkal Fevee.— This is a very dangerous fever, sometimes 
occurring after confinements. It depends on poisoning of the blood 
from the absorption of putrid matter retained within the womb {vide p. 687) . 
When a woman shortly after labour is seized with shivering, and this is 
followed by a hot and sweating stage with feelings of relief, when the 
breasts sw'ell, and w’hen the discharge or ^ cleansings ’ are passing freely, 
it is the Milk Fever or Weirdy as described above. But when, after 
perspiration, no relief is experienced, when the breasts become flabby 
and smaller, when the discharges lessen or cease altogether, and when 
the pulse remains above 120 beats in the minute, there is reason to 
fear puerperal fever. Such fear will become certainty if prostration of 
strength, diflSculty of breathing, and suppression of milk come on. Pain 
and tenderness of the bowels are very frequent and prominent symptoms. 
There is bilious vomiting, thirst, and profuse perspiration. The tongue 
and breath are foul, the face sallow, and there is probably diarrhoea, 
marked by the passage of hard lumps of faecal matter. At a later 
period pyeemia {vide p, 687) may occur, and one or more of the joints 
may become swollen and painful. Puerperal fever is highly contagious, 
and may be carried by attendants from one lying-in woman to another. 
The first thing necessary is to act on the bowels and skin. Hecipe 1 
should be given, followed after four hours by a purgative draught, 
Kecipe 2. An injection composed of two ounces of castor-oil and ten or 
twelve ounces of soap and water should also be given. Citrate of mag- 
nesia draughts {vide p. 1 5) should be taken every four hours. Injections 
of warm water (with, if possible, 20 to 30 drops of Condy’s fluid added) 
should also be thrown up the private parts. The belly should be covered 
with hot linseed-meal poultices. Great attention should be paid to the 
ventilation of the room, and disinfectants should be freely used {vide 
Appendix f No. 118). The diet should be strong soups and broths. 

14, Maeabiotts POBT-PABTUic Feveb. — ^A t a later date than that on 
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which either milk feTer or puerperal fever occurs, women after delivery 
are, in the tropics, liable to attacks of ordinary ague and fever to which 
the above term has been applied. This has been guarded agamst in the 
direction, at p. G20, to give quinine as soon as the child is bom. If it 
occurs, it does so after milk has been secreted, the secretion of milk is 
not checked, and there is no tenderness of the bowels as in puerperal fever. 
It should be treated as ague {vide p. 251). 

15. Phlegmasia dolens, or milk kg^ is a painful swelling of one or 
both legs, beginning generally in the thigh, and extending downwards to 
the leg. It may come on from one to five weeks after delivery, with 
shivering, fever, thirst, quick pulse, nausea, furred tongue, ’and pain in the 
loins. The swollen part is hot and tender, and presents a pale, shining 
appearance, while the power of moving the limb is nearly lost. Such 
cases generally do well, although recovery is tardy ; and the limb may be 
stiflf years afterwards, with tenderness, perhaps the feeling of a cord be- 
neath the skin down the inner part of the thigh, and swelling of the leg. 
The swollen part should be continually fomented with poppy-head infu- 
sion ; saline purgatives (Recipe 2) should be given ; and saline mixture 
(No. 50) to act on the skin and urine, while pain may be relieved by 
chloral. When pain and fever subside, the swollen parts should be 
gently rubbed twice daily with brandy and salad oil in equal proportions j 
iodide of potassium (Recipe 21) should be given, and the limb should be 
enveloped in flannel. Generous diet, wine, and tonics will be necessary. 

86. Pttbrpbkal Mania. — Occasionally attacks women shortly after 
child-birth, or at the period of weaning, especially when there has been 
over-nursing {vide p. 655). It may commence with a little feverishness, 
or it may follow convulsions or puerperal fever. It is often characterised 
by loquacity, laughing, singing, obscene talk, sometimes a tendency to 
murder the child, and it often terminates in melancholia. If there is any 
hereditary family tendency to insanity, recovery may be delayed in- 
definitely ; but, ill most instances, a few weeks restore the patient. In the 
majority of cases there are faecal accumulations in the lower bowels, for 
which aperients and injections are required. The infant should be 
artificially fed. Tonic medicines, nourishing diet, and cheerful surround- 
ings are necessary, and bad cases may require special restraint against 
homicidal or suicidal tendencies. As the disease is liable to recur, and 
as debility favours an attack, a woman who has once suflered from 
puerperal mania should never nurse again. 
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CHAPTER V 

THE HAyAGEMENT AED TEEHIEG OF lyFAET 

Tbeatment aftee Birth. — As soon as the child ‘ is born, 
any froth hanging about the child’s mouth should be 
wiped away, and the head placed in a position that it may 
not be covered with bedclothing or other substance. Then, 
provided the child cries (which it probably will do unless 
stillborn, p. 637), the cord should be tied and cut. Two 
ligatures {vide p. 618) should be tied rather tightly round 
the cord, one at the distance of two and a half inches 
above the child’s navel, the other rather more than three 
inches above the navel. Then the cord should be divided, 
"between the two ligatures, with blunt scissors. Do not 
hurry this operation, as it may be delayed until all beating 
has ceased in the cord, by which the child receives more 
blood, and is probably more vigorous. When the child 
is separated from the mother, a warm blanket or piece of 
flannel should be ready to receive it {vide p. 617), and care 
should be taken lest the child slip out of hands and be 
injured. To guard against this, the back part of the 
infant’s neck should be seized in the space between the 
thumb and first finger of one hand, while the thighs are 
grrasped with the other. Warmth is at this time of im- 
portance, as the infant has just passed from the tempera- 
ture of the mother’s body into a probably much colder 
atmosphere, but the eyes must be guarded from glare. 

* For the treatment of the mother, refer to Chapter IV,, FBECUirABCT 
Aim Laboue, p. 6X4. 
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As soon as a warm batli can be prepared, the body of the 
infant should be immersed in warm water, of the tempera- 
ture of 97° Fahr., and if a thermometer is not at hand, 
the elbow will afford the fairest test of the degree of heat, 
the hand not being sufficiently sensitive. Then the greasy 
substance adhering to newborn infants should be washed 
off. This will be found adhering to the armpits, groins, 
eyebrows, or other places where the skin is loose. Glyce- 
rine or Castile soap and a very soft sponge will suffice for 
this purpose, but care must be taken that neither the 
soap nor the soiled water gets into the infant’s eyes, which 
may excite ophthalmia. The infant should not remain in 
the bath more than three or four minutes, whether the 
body is free or not from the greasy substance. Any 
remaining deposit will separate at future washings, and 
its adhering for a few days will do no harm. It should 
be recollected, when washing the infant, that its bones 
are soft and unable to sustain the weight of the body. 
It should therefore be allowed to rest on the bath, and 
not be held up by one arm. After the washing it should 
be put on a soft pillow on the nurse’s knees, and be gently 
dried with soft warm towels, and then enveloped in a thin 
flannel wrapper. Some advise powdering the body of the 
child after washing, but as the only benefit is to secure 
dryness of the skin, this procedure, provided due care be 
taken, may be dispensed with. 

Treatment of the Navel. — The navel-string next 
demands attention. The string with which the navel- 
cord is tied should be cut off near the knot, and the knot 
should be examined to ascertain that it has not slipped 
(which it may do from the escape of a jelly-like substance 
from the cord), and that there is no oozing of blood, in 
either of which cases another ligature should be applied. 
Then a piece of old, oiled soft linen rag should be doubled, 
and cut in a circular shape, four or five inches in diameter. 
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Jn the centre of this a circular hole should be made, 
through which the tied cord is to be drawn. The latter 
^ould be then folded in the cloth, and the mass laid 
on the belly of the child, in which position it should be 
secured by the belly-band {vide p. 618). After the binder 
is applied, two or three fingers should pass easily beneath 
it 5 the object being, not to impede breathing, but simply 
to maintain a slight pressure over the navel, which at this 
period is the weakest part of the infant’s body. In order 
to provide against rupture of the navel {vide p. 594) the 
bandage should be used for four months, and even then 
not be left oflT should there be any prominence of the part. 
The rag mentioned above should be removed, and new 
oiled rag applied daily. In five or six days the end of the 
navel-string will come off, leaving a depressed sore below, 
which ordinarily quickly heals. But if the string does not 
separate in this time, it should not be pulled or interfered 
with, but allowed to drop off by the natural process. 

Medicine foe Newboen Infants. — Many nurses are 
in the habit of dosing a newborn infant with castor oil, 
treacle, or some other substance. But this is seldom 
necessary, and may be injurious. The infant should be 
allowed to sleep for a time (which it most usually will 
do), the eyes being protected from strong light, and the 
body from draughts or cold. From this slumber it should 
not be waked under the idea that it will require nourish- 
ment or physic. In five or six hours the infant will pro- 
bably awake crying, and may be put to the breast, which 
will encourage the flow of milk, and tend to secure con- 
traction of the womb. Or should there be no inclination 
to sleep, which may arise from the infant being cold, it 
may be put to the breast at any earlier period. The milk 
first secreted contains natural aperient qualities, and the 
child should take this milk instead of the dosing referred 
to. It is only in cases where the first milk of the parent 
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is not obtained, owing to the child being put to a wet- 
nurse, or in cases of premature birth when no milk is 
secreted, or from the first milk failing to be sufficiently 
purgative, that the administration of any medicine is 
desirable. Then half a tea-spoonful of castor-oil is the 
best aperient. The bowels of a newborn infant contain a 
dark secretion called meconium, which generally passes a 
few hours after birth, often with the first flow of urine ; 
and which, unless removed, may give rise to diarrhoea. 
But in the great majority of instances the first milk is 
quite sufficient to effect this ; and medicine may do harm 
by exciting an artificial appetite. If on the third day the 
stools are still black instead of yellow, half a tea-spoonful 
of castor-oil may be given. 

Food foe Newboen Infants. — The practice of feed- 
ing an infant immediately after birth is not to be approved. 
An infant requires little, if any, nourishment until ten or 
twelve hours after birth. There is a sufficient secretion 
from the mother’s breasts to serve the scanty wants of the 
child. In second confinements the mother will frequently 
supply milk within twelve hours. If not, or in first con- 
finements when the milk is later in coming, the infant 
may be fed every three hours with milk-and-water, pro- 
portioned and sweetened according to the directions at 
p. 648. After the mother’s milk appears, the infant should 
obtain nourishment from this source alone. When suck- 
ling the mother should lean over and support the breast, 
allowing the nipple to fall into the child’s mouth. During 
the first ten days it will be advisable to suckle the infant 
when it awakes ; for the next twenty days every two hours 
by day, and every three hours by night. Frequent suck- 
ling during the first month is also better for the mother’s 
breasts, as it maintains them constantly relieved; the 
distension of the breast from retained milk being a cause 
of inflammation and abscess. After the first month the 
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intervals between suckling should be gradually extended 
to four hours. By care and firmness the habit of not 
Buckling from 10 p.m. to 5 a.m. may also be acquired, to 
the great comfort of the mother. Often, when an infant 
cries, it is from thirst not hunger, and it may be soothed 
by a tea- spoonful of boiled and cooled water. The infant 
should be applied alternately to each breast. Sometimes 
a child, from some inexplicable reason, prefers one breast, 
and the mother, to avoid contention, concedes the point; 
or, in consequence of a cracked or sore nipple, the mother 
puts the child more to one breast than the other, the 
result being distension by retained milk, and often abscess. 

Clothing. — The clothing of infants should be light, 
loose, and warm — especially the latter — as the innate 
power of generating heat is at a minimum in the new- 
born infant. Thin flannel fulfils these requirements 
better than any other texture. The garments should 
fasten in front, and the skirt should attach to the bodice. 
Sleeves and armholes' should be so made that twisting the 
child’s arms into unnatural positions may not be necessi- 
tated. Infants are frequently caused pain by their tender 
arms being thrust through narrow apertures, and from 
their skin being fretted by rough and tight garments, or 
by the incautious use of pins, which has been known to 
excite convulsions [vide p. 149). 

Waemth. — For warmth it is desirable that the child 
should lie with the mother or nurse at first ; care being 
taken that it is not overlain, or smothered with pillows. 
After the first three weeks the infant should sleep alone. 

Cleanliness and Drtness. — Cleanliness and dryness 
are of great importance. The bath at bedtime is most 
useful, as it cleanses the skin, equalises the circulation, 
and induces languor, the precursor of repose. The urine 
of the infant is very frequently passed, and the bowels are 
often moved, and if the discharges are permitted to remain, 
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they irritate and inflame the skin. Napkins, which should 
never be of waterproof material, should be changed when- 
ever soiled, never dried and used again, and they should 
be fastened with a safety pin. ‘ Cimolite,’ or white fuller’s- 
earth, is the best application for chafing. Wet bibs are 
likely to give the infant cold on the chest. No soiled 
clothes should be allowed to remain in, and no wet clothes 
should be dried in, the nursery. 

Occasional Maladies and Condtiions after Birth. — After the 
birth of an infant, various circumstances may give rise to uneasiness. 

1, Birth, Still. — If the child is born apparently dead, or ‘still- 
born,’ and does not cry, it may present either of the following appear- 
ances : Firsts the face may appear flusherl and livid f the skin red, and 
the cord tense and pulsating. The first thing is to wipe out tlie back of 
the mouth with a finger covered with a handkercliief, so as to clear it 
from sticky mucus or fluid; then tie one ligature round the cord up- 
wards of three inches from the navel. Then place the second ligature 
round the cord an inch or so below, but do not draw the knot tight. 
Now divide the cord between the ligature tied tight above and the 
ligature laid loosely below. The latter is not to be tied tightly until 
a tea-spoonful of blood has escaped. This will often be followed by 
breathing, the child beginning to cry. If respiration does not take place, 
the child’s body should be sprinkled alternately with cold and warm water, 
the limbs and spine should be gently rubbed, slight pressure should be 
made on the chest over the heart, and, lastly, artificial respiration should 
be tried {vide p. 642), Secondly^ the face may he pale, the features 
collapsed, the lips blue, the jaws falle?i, the limbs cold, while no pulsation 
is felt in the cord. Before the cord is tied and divided, warm and cold 
water should be sprinkled on the breast j the back of the mouth should 
be cleared ; the face and buttocks may be tapped with the comer of a 
wet cloth; the nose and back of the mouth may be tickled with a 
feather ; and if none of these means excite breathing, artificial respiration 
should be tried. While artificial respiration is being tried, a hot bath 
should be prepared (temperature 97° Fahr.), in which, after the cord is 
cut and tied, the child may be immersed. Infants have been recovered 
after upwards of two hours spent in such endeavours. 

2. Breasts, Swollen. — In some infants, a few days after birth, the 
breasts are found swollen, and a whitish fiuid is observed on the nipple. 
The swollen part should not be squeezed, which may probably cause 
a ‘gathering,’ but it should be frequently washed clean, after which 
salad oil, or, if much infiamed, a bread poultice, is the best application. 
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5. Gold in the Head is common, some infants sneezing imme* 
diately they are bom. To avoid this, infants should be kept out of 
draughts. 

4. Cleft Palate. — This means that the roof of the mouth is split. 
'When this occurs to any extent the child cannot suck, and therefore 
cannot be fed in the ordinary way, as the food passes into the nostrils 
instead of down the throat. The infant must be placed in a semi-erect 
posture, and fed with a spoon, and the food must be tilted suddenly 
down the throat. The milk will then be swallowed without passing 
into the nostril. But, as soon as possible, nipples provided with artificial 
tongues or palates should be procured. With care an infant with cleft 
palate may be well nourished, and at two or three years of age the defect 
may be remedied by surgical operation. 

6. Constipation. Vide p. 138. 

6. Cyanosis. — In exceptional cases this condition may be present. 
The whole surface is pretcrnaturally dark and cold to the touch. It 
depends on an organic defect in the heart, and is incurable, although the 
child may live for some years. 

7. Head, Altebation of Shape of. — From pressure during birth 
the shape of the head may be altered ; the face may be disfigured ; or 
bluish swellings may be raised on the scalp. This need not excite appre* 
hension. The head or face will gradually assume its natural shape, and 
swellings about the scalp seldom require more than bathing daily with 
milk-and-water {vide p. 517). 

8. Lock-jaw and Tetanus. Vide p. 441. 

9. Navel-stbing, Bleeding pbom the. — Arises from the cord being 
carelessly tied, or from tapes being used, which are liable to slip. The 
proper treatment is placing another ligature below the first. Or the 
bleeding may come on Tvhen, after six or seven days, the navel-string 
separates. To stop this bleeding, pressure should be applied by placing 
the finger on the part for a few minutes. If this does not succeed, alum 
(20 grains to an ounce of water) may be applied with a camers-hair 
brush. 

10. Navel, Erysipelas of. Vide p. 221 . 

11. Navel, Ulceration of the. — In some cases the navel remains 
red or ulcerated, presenting ‘proud flesh,’ and the irritation may give rise 
to convulsions. This is generally easily cured by the use of alum wash 
(Recipe 97) and simple dressing under the bandage. 

12. Navel, Rupture of the. Vide p. 594. 

13. Nine-day Fits. Vide p. 146. 

14. Ophthalhia. — The eyelids stick together after sleep, the edges 
are red, the eyes are closed when exposed to light, the lids swell, and 
matter is discharged. This is often caused by uncleanliness, or from 
soap getting Into the eyes during the first washing, or by the infant^ 
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from lying in bed with the mother^ getting perspiration or sonr milk into 
its eyes, or by exposure of the infant to too strong a light, as from a 
blazing fire. The treatment is perfect cleanliness, frequently bathing 
the eyes with milk-and-water, smearing the lids with salad oil to prevent 
them sticking together, and keeping the child in a darkened room. 

16. PoMPHOLix, or Blebs. Vide p. 398. 

16. Rupture. Vide p. 689. 

17. Spina bifida. — ^Thia is a malformation of the spine, with pro- 
trusion, in the form of a tumour on the lower part of the Imck. The part 
should be protected from pressure, and it may gradually solidify. 

18. Suffocation of Infants. — ^The danger of suffocation of infanta 
is referred to under ‘ Warmth ’ at p. 636. Even the close wrapping of a 
child’s head in a shawl to protect from cold may effectually smother it, 
without any convulsive struggle as indication of what is taking place* 
The mother should never go to sleep while suckling, as, the child's face 
being pressed on the breast, and both being asleep, the child may be 
slowly suffocated. To keep a child quiet a bag of wash-leather or of 
linen containing sugar is sometimes thrust into its mouth, which may 
also lead to suffocation. 

The superstition that cats suck the breath of infants is not well 
founded. They may lie on the face, or accidentally draw some article of 
clothing over the face, and so cause suffocation. The moral, however, is 
the same : never to leave an infant in a room with the door or window 
open, or a cat therein. 

19. Thrush, or W^hitb Mouth. Vide p. 446. 

20. Tongue-tie. — If the infant sucks and protrudes the tongue at 
all over the lower lip, it is not tongue-tiedf even although for some days 
it may not suck vigorously. * Tongue-tie' depends on the fold of mem- 
brane {orfreenum) beneath the tongue being too far forward, and it may 
be seen in some cases extending nearly to the tip of the tongue, which 
cannot be raised by passing a finger under it, while the milk flows out of 
the mouth. The method of relief is the division of this structure'^or a 
quarter of an inch or less with a sharp pair of scissors. The snip with 
the scissors should be directed dovynwarde towards the jaw, not upwards 
to the tongue, to avoid cutting a blood-vessel passing through the part, 
from which, when cut, a troublesome bleedmg has proceeded. The 
operation is not advised in the al»enco of a medical man, unless in very 
bad cases ; and the infant must be fed with a spoon, if possible with the 
mother's milk — or, if not obtainable, with milk-and-water {vide p. 646). 

21. Urine, Acidity of. — Infants sometimes expel urine frequently, 
although only a few drops at a time. This usually depends on irritabiUty 
of the bladder caused by acid urine. The small amount passed quicWy 
dries on the diapers, and there is no evidence by wetting of urine having 
passed* But the urine is highly coloured and leaves a stain which may 
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be mistaken for blood. Two or three grains of citrate of magnesia 
(^vide p. 15) should be given twice a day. 

22. Urine, Retention of. — Sometimes infants make no water 
during the first twenty-four hours. When this is the case, and the 
infant appears in pain, crying, and drawing up the legs, a warm bath, or 
fomentation over the lower parte of the bowels, will prove successful. 

23. Vomiting. — Some infants vomit immediately after suckling, the 
milk returning unsouredf or without evident cause. This probably de- 
pends on a copious supply of milk, which the infant takes too fast or in 
too large a quantity. A finger should be placed near the orifice of the 
nipple, to prevent too rapid flow. 

24. Red Gum, and Jaundice. — Red or yellow gum is the term 
popularly given to discolorations of the skin, which may occur to infants 
two or three days after birth. But all instances of discoloration of the 
skin are not jaundice, as the surface is often discoloured from the blood 
being congested in the skin, probably from the eflects of cold, or owing 
to pressure from protracted labour, and such discoloration requires no 
treatment. When jaundice occurs the child’s skin is yellow, the whites 
of the eyes are yellow, the urine is dark, staining the clothes yellow, and 
the stools are white. If the eyes are yellow, and if white linen is 
stained yellow by the urine, there is jaundice. It is due to the liver 
being engorged, from the lungs not acting proptu-ly at iirst. As a rule no 
medicine is required, the first milk of the mother being sutficient to open 
the bowels of the infant. In bad cases, when the whites of the eyes are 
yellow, and the bowels constipated, half a teaspoonfiil of castor-oil may 
be given. It is some days before the skin loses the yellow tinge. 

Examination of Infants. — It is often diflicult for a mother to 
know exactly when her infant first becomes ill, or even ?ii some cases to 
be sure that it is really sick. It is often diflicult to decide whether a fit 
of crying is due to bad temper, to passing discomfort, or to disease. 

The general demeanour and expression are instructive. A flushed or 
a pale face, disinclination to play, drowsiness by day and restlessness at 
night, and unusual fretfulness, are signs of approaching illness ; and may 
signify probably ague, or other maladies soon to be declared by their 
distinct symptoms. 

The cry of an irfant is often very characteristic of the malady from 
which the child is suflering. Theory of passion is a furious one; the cry 
of sleepiness is a drowsy one ; when roused from sleep there is generally 
a sobbing cry ; a shrill cry denotes hunger or thirst, and is often accom- 
panied by movements of head and hands, as if seeking the breast ; the cry 
of teething is fretful and intermittent ; an infant with earache will cry in 
short, piercing tones, putting the hand to the aflected ear, and perhaps 
rolling the head. If after giving a baby suitable nourishment or a dri^ 
of water it still keeps up a continued cry, there is probably pain In the 
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ear. Bowel complaint causes a straining cry, witli drawing up of the 
legs ; in bronchitis the cry is gruff and husky ; in inflammation of the 
lungs it resembles a moan ; in croup the voice is hoarse, and the breath- 
ing sounds as if drawn through muslin ; in inflammation of the brain the 
cry is often a piercing shriek at intervals, alternating with moaning. It 
should not be forgotten that crying may arise from a pin pricking, or a 
tight string, or a rough fold of clothing. 

When necessary to ea:nniine a child, as to the existence of tenderness 
in the bowels, for instance, it is useful to bring the child suddenly before 
a bright light, as one of the apparently greatest pleasures of an infant 
consists in gazing at such an object. It almost always ceases to scream, 
and continues quiet while thus attracted, when the bowels may be ex- 
amined by gentle ])ressure witli tlie Angers. If the pressure causes the 
child to cry out, with frowns or contractions of the countenance, there 
will probably be some condition affecting the bowels. 

A child shoidd never be roused from sleep in order to give medicine. If 
a cliild, especially an infant, sleeps, it may be accepted as an indication 
of a mild form of disease or of a diminution of serious symptoms. With 
regard to the administration of medicine to children, if they are old 
enough, appeal to their reason, for if children are deceived they will soon 
become suspicious, and future trouble will be entailed. If too young to 
be reasoned with, and children wull not. take medicine, they should be 
compelled. Let a refractory child be laid across the knees, the hands, nose, 
and feet being tightly held. Then by means of a medicine spoon, or other 
spoon, pour the dose into the mouth, and it must be swallowed. Medicine 
should be made as palatable ns possible for children, as giving nauseous 
doses excites a child, the pa-ssion probably doing more harm than the 
medicine forcibly administered does gi)od. 

The average weight of an infant at birth is 7 lbs., and the average 
length 18 inches. 

It may also be mentioned that tears are llot^lled by infants until they 
are from three to four mouths old; and that thee^es of infants are blue 
up to the sixth or eighth week of age. 

Feeding of Infants. Pbopeu Food, Milk, — Altliough 
a tropical climate is not so- fatal to infants of European 
parentage as once supposed, still an amount of carelessness 
as regards food, which in England would give rise to minor 
maladies, will iu India become the cause of fatal diseases. 
But with care as regards feeding, and under good hygienic 
conditions, there is no reason why European-born children 
should suffer in the future from passing the first years of 

T T 
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their life in the tropics. At the time of birth the digestive 
organs of the child are in an immature state, and it is only 
gradually that their power becomes developed. For the 
first few months no saliva is secreted, there are no tears, 
and the stomach and alimentary canal are comparatively 
short. The teeth do not appear until the lapse of several 
months. All conditions pointing to feeble digestive capa- 
city, and evidencing that the food must be specially 
adapted to the digestive powers. Of such food there is 
only one kind, namely, milk. 

Women should Suckle their Children. — It is in 
accordance with nature that a healthy woman should suckle 
her offspring. The avoidance of this duty often reacts in- 
juriously in various ways on the system of the mother. As 
nursing, generally speaking, prevents conception up to the 
tenth month, so it prevents the ruin of the mother’s con- 
stitution by too rapid child-bearing. Moreover, it is ad- 
vantageous to the breasts that their natural functions 
should be carried on, and may probably prevent the future 
development of breast diseases. But there are certain 
conditions of system, as a consumptive tendency, which 
forbid nursing, and the remarks apply only to healthy 
females. Notwithstanding the extreme desirability of 
healthy females suckling their children, there are a large 
number of Englishwomen in India unable to undertake 
this duty. In addition to those suftering from actual 
disease, or weakened by former attacks, there is a more 
numerous class who are debilitated, to a greater or less 
extent, by heat, malaria, and the relaxing nature of the 
climate. It is shown {vide p. 665) that the above in- 
fluences lead to degeneration of the blood. And this is 
especially apparent in the weaker system of the female, 
particularly when child-bearing, parturition, and suckling 
are superadded as causes of debility. It may be broadly 
stated that, as a result of residence in India, the majority 
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of European women are physically unable to nurse after 
the second or third confinement. On the first occasion 
they may be equal to the task, and should, when possible, 
nurse. But with every desire to fulfil such duties they find 
their strength unequal to the strain. Persistence in 
nursing after the appearance of the symptoms detailed at 
p. 655 is followed by gradual or sudden cessation of the 
secretion of milk. 

Question op Supplementing Mothee’s Milk by Hand- 
Feeding. — When the mother finds her milk inadequate to 
supply the wants of the child, the question arises whether 
the mother’s milk cannot be supplemented by hand-feed- 
ing. Many mothers are averse to delegating the duty of 
suckling to other women. In the minds of some people 
there is an objection to their children being suckled by a 
native female 5 but although the mother who bears a child 
may impress constitutional peculiarities on it, milk cannot 
subsequently do so. Others, again, may be unable to bear 
the expense of a wet-nurse or ‘dhai ’ ; or a suitable wet-nurse 
is not procurable. Such circumstances must sometimes 
lead to supplementing the milk of the mother by hand- 
feeding. But it is a practice which cannot be recom- 
mended. It is a fact that whenever the milk is not suffix- 
dent for the wants of the infant, it is also more or less de- 
ficient in qualities on which its nutritive properties depend ; 
and it is therefore unsuited for use. The limited supply 
shows that the constitution of the mother is unequal to 
the tax, and milk of the best quality cannot be secreted 
by a person whose constitutional powers are failing. The 
sooner these facts are appreciated and acted upon, by the 
employment of a wet-nurse, the better it will be for both 
mother and child. But if from any cause a wet-nurse 
cannot be obtained, it will be advisable, on the appearance 
of the symptoms detailed at p. 655, for the mother toleave off 
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suckling immediately y and to trust to hand-feeding. The 
child should then be fed as mentioned at pp. 646, 648. 

Composition of Milk, and the Selection of a Wet- 
NUBSE. — One hundred parts of milk contain nearly 90 
parts of water, the remaining being solid constituents, as 
caseine, or cheesy matter, sugar, fat, and various salts. 
The milk of women is liable to certain natural changes at 
different periods of suckling. The first milk differs from 
that afterwards formed in containing slightly purgative 
principles, the utility of which is referred to at pp. 625, 
635. Until the end of the first month the amount of 
sugar is less than afterwards, and the cascine or nitrogmons 
matter is presented in a more easily digestible form than 
subsequently. From the eighth to the tenth month sugar 
is in excess. Caseine is most deficient during the tenth 
and eleventh months, and most abundant during the first 
two months. During the first month there is also more 
butter, or fat, and salts than at any other period. 

From the above it is evidcmt that when sdectht/ a wet-^iurse one of 
the requirements should h‘, that the milk should have commenced about 
the same date as that of tlie mother. The general health of the woman 
should be attentively considered ; her teeth should bo good and her 
breath sweet ; and freedom from piles, from enlarged spleen, and from 
any skin disease must be ascertained. If either the woman or her husband 
has suffered from prolonged sore-throat, she should be rejected, as it is 
probably venereal. The condition of the child should bo examined, and 
the mother of a weak, puny, badly nouri.<>hed infant should be rejected ; 
especially if there are sores about the buttocks, privates, or corners of the 
mouth, which are also probably venereal. No woman who has suckled 
any other than her own child should be engaged, unless the child is seen, 
for a woman may contract disease of the breast from one child, and convey 
it from her breast to another. It should also be ascertained that there 
is no epidemic disease where tlie woman comes from, as small-pox, scarlet 
fever, or measles. The condition of the woman’s breasts should be 
examined, which should be round, prominent, with veins visible, and 
affording a rather hard, knotty feeling. It is not necessary that the 
breasts should be large, as those of a moderate size often furnish moat 
milk ; hut it is important that the nipples should be well developed and 
projectmg, and firee from sores. A little milk should be procured, which 
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[diould present a bluish-white colour, and possess a sweet taste. If tested 
with test-paper {mde p. 288 ) it should afford an alkaline, not an acid 
reaction ; and if examined under a microscope, all globules should be 
seen floating about separate and free, and not massing together. Allowed 
to stand a few hours, it should give a thin film, resembling cream. 
Dropped in water, healthy human milk should form a cloudy mixture, 
and not sink in thick drops. The goodness of the milk may also be 
judged of by observation of the nurses child. If it sucks heartily, the 
milk is most likely good ; if it sucks laboriously, desists, and cries, the 
reverse is probably the case. Inquiry should be made as to whether the 
woman has been * unwell ’ since nursing, for if so the milk is never good, 
and will probably soon stop alt(-gether. Although the age of the wet- 
nurse’s child should as nearly as possible correspond with that of the infant 
requiring wet-nursing, the age of the wet-nurse herself is not so im- 
portant a matter. \ woman from twenty to thirty years old is advisable. 
Native women commence having children at an early age, and cease to 
do so proportionally early ; and neither a very young girl nor a woman 
approaching the termination of her child-bearing era is desirable. The 
woman should be of temperate habits, not addicted to over-eating or to 
drink, or to smoking opium or hemp. In certain parts of India, a 
moderate indulgence in tobacco-smoking must be permitted, as some 
women — Bheels, for instance — will rarely take service if debarred from 
the customary pipe. Cleanliness, equanimit}' of temper, cheerfulness, 
and an open, fi’ank disposition are to he greatly desired. Lastly, the 
association of the woman with her friends and relatives should, if practi- 
cable, be stopped. If she becomes ‘ unwell,’ or pregnancy occurs, the child 
should he taken from her. When a change of aymahs has to be made, 
the woman should not bt* told until a successor is at hand; as the tidings, 
perhaps exciting the woman, may influence the milk, and so injuriously 
aftect the child. 

The possibility of deccjdion should bo held in view. A woman by 
drinking largely, and by allo^^iug the milk to accumulate, may present 
the appearances of breasts well supplied with milk, while in reality the 
daily amount sticrcted is not sufficiejit for a healthy child. Such decep- 
tion may be suspected when a thin feeble-loooking woman appears with 
overflowing breasts. The only sure method of detection is applying a 
child to empty the breasts and watching the rapidity of the reaccumu- 
lation of the milk. It should also be ascertained that a child shown by 
a wet-nurse is not a borrowed one. 

Wet-nursing prom Birth. — The milk of a healthy 
woman is too rich for the delicate stomach of the infant 
during the first two or three days of its eacistence. It 
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slionld therefore be fed artificially for the first seventy- 
two hours, in the manner detailed at p. 648 ; and on the 
first three or four applications of the child to the ‘ dhai,* 
it should be permitted to take only a small quantity of 
milk. If a wet-nurse confined at the same time as the 
mother of the child were available, the precautions as 
above would not be required ; but this can rarely be the 
case. It is in instances of the kind, when the child does 
not take the first milk from the mother, that some aperient 
dose {vide p. 634) may be necessary for the infant. 

It occasionally happens that, from some unexplainable cause, the milk 
of one woman disagrees with a child while that of another woman suits. 
Such exceptional case may be suspected when, after regulating the diet 
of an apparently healthy ^dhai,* and after any costiveness of the bowels 
of the woman has been removed by castor-oil, the child still does not 
thrive. Under such circumstances a change of nurses may be necessary. 
But alterations of the kind are often attended with much trouble and 
expense, and therefore should not bo made on insufficient grounds. Very 
frequently when an at/mah's milk disagrees, tlie reason may be found in 
the fact of the woman on becoming an nymah being able to indulge in a 
richer diet, while leading a more lazy life. Owing to the anxiety of 
parents that the nurse of their child shall be strong, too much or too 
rich food is often provided, the result being a change in the character of 
the milk, which therefore disagrees with the child. The fact of a child 
not thriving so well as could be wished cannot be immediately accepted 
as a reason why artificial feeding should be substituted, but must be 
regarded as indicating some dietetic error requiring amendment, and 
the desirability of some employment for the woman. Or, the child may 
•not thrive from the fact of the woman surreptitiously suckling her own 
infant. Or, there may be a superabundance of thin poor milk, which is 
suggestive of its soon ceasing altogether {vide p. 655). 

After ten days, it is desirable to teach the infant the use of the bottle, 
A tea-spoonful of goat’s milk with four of water may be given once a day. 
This is not for nourishment, but as a precaution against interruption of 
the nurse’s duties from sickness or otherw’^ise, when it might be difficult to 
get the child to take the bottle. 

B[and-pebding. — If the mother cannot suckle, and if 
a wet-nurse cannot be procured, hwnd-feeding must be 
adopted. Many, having known a successful instance of 
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hand-feeding, regard it as generally applicable, but ex- 
perience and statistics show the reverse. However 
carefully conducted^ it is a most fertile source of infantile 
disease and mortality. Hand-fed children, althongh 
increasing in weight, and often looking fat and well, have 
not the harder flesh and stamina of breast-fed infants. 
They are more liable to diarrhoea, convulsions, rickets, 
and other maladies, and they do not recover from ailments 
so rapidly as the breast-fed. Human milk being the 
natural food of an infant, it will be preferable to somewhat 
relax the rules for the selection of a wet-nurse, rather than 
incur the risk of injuring the infant by other varieties of 
milk. Any ordinary healthy woman’s milk is better for a 
child than the milk of a quadruped. 

When hand-feeding is indispensable, it is expedient to 
modify the milk so as to make it resemble as much as 
possible that of a woman. The best substitute for delicate 
children is ass’s milk, as in some respects it more nearly 
resembles that of woman, particularly in the high propor- 
tion of sugar and large amount of water it contains, 
although there is a great deficiency in solid matter. It 
is for this reason better adapted for the delicate stomachs 
of children reduced by illness than for the wants of a 
vigorous growing child. In India goat’s milk is perhaps 
most desirable, which, although containing more solid 
constituents and less sugar than human milk, is more like 
the latter than most samples from the cow. The latter 
fluid contains more caseine, fat, and salts than either, and 
less sugar than ass’s or woman’s milk. Analysis of milk, 
however, varies, and different samples secreted by the 
same animal furnish somewhat different results, which 
must be influenced by feeding and the health of the 
animal. Hence it happens that sometimes goat’s and 
at other times cow’s milk agrees best with an infant. 
As a rule for India, goat’s milk may be said to be the 
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most suitable, and it is often the most conveniently pro- 
cured. 

Whatever animal is selected, it should be kept and fed for the purpose, 
as both theindian cow and g-oat are very promiscuous and dirty feeders 
when hungry. It is best to see the animal fed, as servants may give in- 
ferior food. Grains from breweries should not bo used, or the milk may 
cause diarrhoea. At the commencement of tlie rains, when green grass 
becomes plentiful, if the animal eats much of it a similar cflect may he 
produced. The animal should bo kept very clean, and should not be 
allowed to drink dirty water. The vessels in which the milk is received 
and kept should be scrupulously clean, put in a cool place away from 
sewers and smells, and protected from Hies. The child’s food should 
never consist of milk taken from two animals, even of the same class. 

Supposing a child to be fed on ass’s milk from its 
birth. For the first few days it should be given in the 
proportion of two-thirds milk and one-third water. After 
the first four or five days the quantity of milk may be 
gradually increased, until at the end of a fortnight ass’s 
milk may be given pure. Ass’s milk, being so rich in 
sugar, requires no addition of this kind. If cow’s or goat's 
milk is used, it should bo given for tbo first ten days 
mixed with one-half the quantity of water. After this 
period the amount of water may be gradually diminished, 
until at the end of the fourth month goat’s milk may be 
given pure, and cow’s milk almost pure. At the end of 
the fifth month cow’s milk may be given pun*. Both 
goat’s and cow’s milk, being comparatively deficient in 
saccharine matter, require the addition of sugar. ‘ Sugar 
of milk ’ is preferable, as it is not fermentable like other 
sugars, and is therefore less liable to turn acid on the 
stomach. If sugar of milk cannot bo procured, pure 
white loaf sugar is best. Moist sugar should never be 
used, as it is certain to ferment in and disorder the 
stomach. Much harm is done by rendering the food 
too sweet. The desideratum is to form a compound re- 
sembling human milk. A moderate ‘ mawkish ’ sweetness 
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is all that is required. The palate of the mother should 
be accustomed to the taste of good human milk, and the 
food prepared accordingly. A little variation in the sweet- 
ness or otherwise of an infant’s food will make all the 
difiFereuce as to the food agreeing with the child or not. 
The temperature of an infant’s food should be, as nearly as 
possible, that of the mother’s milk ; or, at least, it should 
not be below 96° Fahi\ or above 98°. In addition to the 
above precautions, it will be desirable to test for acidity 
with litmus paper {vide p. 288). Woman’s milk is slightly 
alkaline, and stall-fed cow’s milk is often slightly acid. 
When this is the case a few tea-spoonfuls of lime-water 
(Recipe 25) may be added. It will also be desirable, 
when the infant vomits clotted material, to render cow’s 
milk less rich in caseine. This is effected by exposing 
the milk to a gentle heat, in a wide open vessel, when a 
film of caseine forms on the surface, which may be removed 
with a spoon. Or sometimes cow’s milk suits best if let 
stand for two or throe hours in a tall glass, then dipping 
out the upper third, and using the lower two-thirds. 

If the motions of a child fed on cow’s milk contain specks of white 
undipfested caseine or curds, a little barley-water added to the milk may 
correct this. Or, if the child is H]>ward8of three months old, a von/ little 
farinaceous food, as Brighton biscuits, may he added, which, mingling with 
the curds, mechanicHlly divides it, rendering it more digestible. This is a 
different thing from feeding on farinaceous food, which is highly objection- 
able {vide p. GG2). Or the milk may he ttunporarily peptonised by 
Fairchild’s powders, which have the property of rendering curds more 
digestible. Infants’ millc may be peptonised as follows. Into a clean 
nursing-bottle pour ^ pint of milk, \ pint of warm water, and ^ of a 
Fairchild Zymine Peptonising Powder ; place toe bottle in water ns hot 
as the hand can bear for twenty minutes ; add a little sugar of milk to 
sweeten, and boil quickly ; if this be not done a slightly bitter taste is 
developed. 

Impoktanoe op Fresh Milk. — Milk given should be 
perfectly fresh, and not in the slightest degree soured, 
either by weather or by dirty vessels. Perfect cleanliness 
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of the latter, and of the feeding-spoon or nursery bottle, 
cannot be too much insisted upon ; and to secure this 
they should be washed in hot water containing a few 
grains of carbonate of soda, both before and after use, and 
be kept immersed in a similar mixture till again wanted. 
Sour milk, or soiled vessels, often cause bowel complaints. 
The least atom of stale milk sticking to the tube, or cork, 
or bottle will turn sour fresh milk touching it, and cause 
vomiting and diarrhoea. The crevices of corks are liable 
to hold atoms of decaying milk, and therefore a wooden 
stopper should be used. A ready method of turning the 
milk sour is allowing it to be in the bed, warmed by con- 
tact with the child’s body. More milk than a child re- 
quires for the meal should never be put into the bottle. 
A grain of carbonate of soda added to the miJk will 
prevent it turning sour for some time — a plan which may 
be adopted on a journey. 

Impoetance of Puee Watee. — This is dwelt upon at 
p. 678. But further precaution is required where infants 
are concerned. The water should be filtered and after- 
wards boiled. It should then be allowed to cool, and, 
when required for use, should be heated to the proper 
degree. 

Geneeal Rules foe Feeding. — A child should be fed 
from a bottle, and not from a cup ; for the act of sucking, 
when feeding from the bottle, promotes the flow of saliva, 
mixes it with the food when the saliva appears, and thus 
assists digestion. Of various bottles ‘ the British feeding- 
bottle ’ may be recommended, as the infant using it can- 
not suck in air; or, still better, the Burroughs & 
Wellcome ‘thermo-safeguard feeding-bottle,’ which is 
graduated in ounces, thus enabling the nurse to estimate 
the exact quantity of food to be given. A strong thermo- 
meter embedded in the glass registers the temperature of 
the food. But the use of long tubes attached to bottles is 
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not advised^ as there is danger of some particle of the 
food remaining in the tube which will turn sour, in which 
case it will permeate the whole mass of food taken at the 
next meal and cause stomach and bowel troubles. The 
plain black rubber nipple is the best, and can be used 
upon any bottle having a heavy lip or rim. As a rule the 
food should be warmed by dipping the bottle in hot water, 
and not over a fire. An infant should be fed slowly in 
the semi-erect posture with the head slightly raised ; and 
it should never be played with or dandled immediately 
after feeding ; but it should be placed on its right side or 
back and kept quiet. It should be fed regularly every 
two or three hours during the day, and two or three times 
during the night ; in the latter months of infancy, less 
frequently. The mother or nurse should always put the 
nipple to her lips the last thing before feeding the infant, 
and make sure that the nipple is clear and all is right. 

The above are general rules for feeding an ordinarily healthy child. 
But it may happen that, from accidental causes, such as overloading the 
stomach, or from some deviation in the quality of the milk, temporary 
modification in the feeding, generally in the xcay of fnrthei diluting the 
milkf will bo advisable. Both orer-^/eeding and too tlu'ck food must be 
guarded against. It should be recollected that an infant quite as often 
cries from repletion as from hunger. If the child's stomach is overloaded, 
it will produce flatus, Iiiccough, indigestion, vomiting, diarrhoea, or other 
disorders. An infant under one month old will probably consume about 
two and a half pounds avoir, per diem^ or from two to five ounces at each 
meal ; at three months old al)out three pints daily ; but no definite 
quantity can be directed for a child of any given age. 

Condensed or Swiss Milk. — ^Wbile infants take readily 
to such food, on account, probably, of the sweet taste, and 
also grow plump, they are not in reality strong when so fed. 
A slight ailment renders them prostrate to a much 
greater degree than when fed on fresh animal milk. Still 
it may be necessary, on board ship, or when making long 
journeys, to use such food. Then for infants up to a 



652 THE MAHAGEMEET AEB 7EEDIKG OF INFANTS 

month old a tea-spoonfal of condensed milk to a teacnpful 
of warm barley-water is the proper strength. After about 
six weeks it would be desirable to add to it some malted 
food as mentioned below. If on opening a tin of con- 
densed milk gas escaj^es, it is bad. 

When a Child jiay be Fed with other Food than 
Milk. — When a child is first given other food, it should 
only be used as an addition to the natural food, milk, and 
not as the main means of support. Farinaceous foods, as 
sjigo, arrowroot, rice, tapioca, gruel, often selected on 
account of their supposed lightness, are digested with 
difficulty by the infant, for thej" contain starch, which 
has no existence in milk. Such food excites eructation 
and vomiting, intestinal irritation, and diarrhoea. And 
not only are these farinaceous articles of food hard of 
digestion, but when reduced to their ultimate elements^ 
as they must be in that process, they differ much from 
milk, the only natural food, and are thus rendered the 
most unsuited for the nourishment of the body. Food 
has two uses — one to afford matter for the growth of the 
body, the other to give material for the maintenance of 
the animal heat — and a child is not nourished in proportion 
with the bulk of the food swalloAved. Health, and even 
life, cannot be long supported except 07 i a diet in which 
the elements of nutrition and the elements of animal heat 
bear a certain proportion. In milk these are combined 
in the proportion of one to two. In arrowroot, sago, and 
tapioca, the proportion is one to twenty-six, in wheat- 
flour one to seven. Thus the child fed on farinaceous 
food is actually starved to death, for it is forced to supply 
from its own tissues the nitrogenous elements essential to 
the maintenance of life. This is a frequent cause of 
atrophy, diarrhoea, and convulsions. 

From the above it is evident that a child should not be 
xed on other food than milk until some indication appears 
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of the development of the digestive organs. The first sign 
is teething. As a rule, until the first teeth appear, no 
other food than milk should be allowed. After this period 
some kind of ‘ malted food ’ may be given cautiously, in 
small quantities, and at first only once in the day. These 
^ malted foods ’ ' are really farinaceous, but the starch has 
been so treated by chemical process that the work of 
digestion has been partially performed. 

It is not well to continue the use of ^ malted food ’ too long. If we 
habitually rear children without putting them to the necessity of digesting 
their food, \\ e shall evolve beings of weak digestion — Nature's revenge on 
organs not used. The proper use of malted food is as an aid to diges- 
tion at the period of transition from milk to other diet, and in cases of 
ailing children ; hut mA as an ordinary food or as a substitute for milk, 
for without milk children are liable to become latently scorbutic. 

After about a month ordinary farinaceous foods may 
be combined, those containing wheat-flour being, for the 
reasons above stated, the best ; such as ‘ tops and bottoms,* 
or cornflour, or rusks, or Robb’s biscuits, or prepared 
barley or soojee, sometimes one, sometimes another, 
agreeing best with the child. It will also be advisable to 
add a grain or two of salt to each meal. Animal food 
should not be given until two of the back teeth have 
appeared. As a preparation for animal food, especially 
for debilitated children, the following is advisable. Four 
ounces of milk, half an ounce of cream, a tea-spoonful of 
arrowroot, the yolk of an egg nearly raw, half a pint of 
warm water. For the first animal food, nothing is better 
than beef-tea in which sago has been boiled. Gradually 
the child may be accustomed to take chicken or mutton 
broth, eggs, rice, and dhall, and fine mince. Potatoes 
should be avoided, as unless very soft and mealy, lumps 
may be swallowed, which will irritate the bowels. 

Weaning. — The propriety or otherwise of weaning a 

* The Kepler Extract of Malt may be recommended. 
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child in India must be considered with reference both to 
the condition of the child and of the mother or nurse 
{vide Over-nursing). Speaking generally, weaning should 
not be commenced until the child has attained the age of 
twelve months, and then only provided the child is strong 
and healthy. If the child is not in good health, suckling 
should be continued until the child has cut at least twelve 
teeth. A good rule is, if dentition is backward delay the 
weaning ; although suckling may be supplemented by 
some of the malted foods mentioned above. Weaning 
should not be commenced when a tooth is irritating, not 
in the autumn, the season of diarrhoeas, and not when 
there is cholera about. When weaning is determined on, 
it should be a gradual process, and should be begun at 
night. The better way is to separate the child, and if it 
cries, it may be soothed with some tepid water. It will 
probably get very little sleep ; but by the second night, if 
the mother has not yielded, half the work will have been 
done. The third night the child will probably sleep, or it 
will be satisfied with water. Too mixed diet should not 
be given after weaning, various articles being tried singly 
in succession for a few days, in order to ascertain which is 
most suitable for digestion. Milk-and-water thickened 
with baked flour or with well-baked bread, ‘pish-pash,* 
or weak broth, suits most infants. No meat should be 
given for some weeks, and allowing a bone to suck is not 
recommended, as it will probably lead to a little meat 
and the daily demand of the child for more. When meat 
is given, it should be very finely minced. 

The mother’s breasts ordinarily give no trouble when 
weaning is performed gradually, but '^f necessary the dis- 
persion of the milk may be assisted by a poultice of parsley 
leaves, by saline aperients (Recipes 2, 4, 6j, by rubbing 
the breasts gently with soap liniment, or, if procurable, 
with belladonna liniment^ and by abstinence from much 
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fluid to drink. Drawing the breasts is not recommended, 
as it favours the continued secretion of milk. 

OvER-NUESiNG. — The first signs are a dragging sensa- 
tion in the back when the child is at the breast, and an 
exhausted feeling afterwards, often described as a ‘ sinking 
at the pit of the stomach/ and in exceptional instances 
there may be an excessive secretion of thin poor milk. In 
these cases, there is a constant oozing and loss of milk, 
which keeps the clothing wet, while the child suffers from 
its innutritious, watery character, and the mother from 
the amount of the discharge. These symptoms are ac- 
companied or quickly followed by loss of appetite, consti- 
pation, or diarrhoea, sleej)lessness, pain in the left side, 
often pain at the top of the head, or brow-ague, or throb- 
bing of the temples, with giddiness, and depression of 
spirits, singing in the ears, disorders of the sight, palpi- 
tation of the heart, and a short dry cough. The monthly 
discharge may reappear, and may be irregular or excessive, 
with constant ‘whites.’ In extreme cases, the counte- 
nance grows pale and sallow, the body wastes, and there 
may be night perspirations and swelling of the ankles. 
When such symptoms appear it is useless attempting to 
support the strength by more generous diet, by ale, porter, 
or stimulants, as is often tried. The woman should cease 
suckling, otherwise Nature will take the case in her own 
hands, and the secretion of milk will stop — not, however, 
until the constitution is probably permanently impaired by 
the persistent drain which has been maintained. When 
2>uerperal mania appears long after a confinement, it is 
almost invariably in women debilitated by over-nursing. 

When Children should be allowed to Walk. — 
The bones in a child’s leg are soft, half cartilaginous, and 
easily bent. People who urge children to walk prema- 
turely are often responsible for lasting injury. Long before 
soft bones ought to have any strain put upon them^ 
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infants are frequently made to stand and walk^ so that 
the legs, especially if there is any rickety or scrofulous 
family taint, become bent. Wlien children are a year 
old they should be encouraged to creep, but not to walk 
till after eighteen months. 
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CHAPTER VI 

TUE PRESERVATION^ OF HEALTH 

This section is suggestive of the course to be followed to 
secure the preservation of health in the varying circum- 
stances of residence and exposure in a tropical climate. 
Hence something of the following will be familar to those 
who have paid attention to sanitary demands. But to 
render the treatment of the subject such as will prove 
useful to all, the reader must be assumed ignorant of the 
topics to which the following pages refer. 

The European is more or less rapidly — in these days 
much more suddenly than when so many doubled the 
Cape — transported from a climate where the mean tem- 
perature is low to one in which it is some twenty degrees 
higher (82'’ Fahr.), where the sun’s rays are vertical, where 
the rainfall is violent, and instead of being spread over 
the greater portion of the 3 ’ear is practically confined to 
certain seasons, and where changes of temperature, both 
seasonal and daily, may' reach 50°. The three great 
divisions of the year into hot, cold, and rainy seasons are 
found to be more or less correct throughout the whole 
Indian peninsula. But, consequent on periodical rains, 
mountains, sea coasts, rivers, jungles, varying soils, and 
sand tracts, most localities are found to possess a different 
climate, which is further influenced by cultivation. Thus 
local climates in India are more varied than at first would 
be supposed, and are consequently more or less inimical 
to the constitution of the European who sojourns therein. 

u u 
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It cannot be too much impressed on Europeans in 
India that the diseases incidental to the climate may be 
often escaped, or at least modified in severity, by attention 
to ordinary sanitary principles and to personal hygiene, 
especially by those newly arrived in the country. The 
Anglo-Saxon race is, perhaps, above all others endowed 
with a resisting power against the evil effects of adverse 
climatic influences ; and this power may be materially 
assisted by care, and by avoidance of evident causes of 
disease. Improved habits of life and public sanitary 
measures of recent years have already increased the value 
of both European and Native health in many parts of 
India (vide p. 680). 

In a hot climate the European must defend himself 
against three principal climatic enemies, and these are — 
Heat, so-called Malaeia, and, paradoxical as it may 
appear, Cold. Keeping these three causes of disease 
prominently in mind, he must next look to the quality of 
the WATER he drinks ; to the securing of a proper amount 
of SLEEP ; to the quality and quantity of the food he eats ; 
to the amount of fermented liquor he consumes; to 
EXERCISE ; to CLOTHING ; to the BATH ; to the HOUSE he 
lives in; to the conservancy of his premises and 
neighbourhood; and to the conduct of the passions. 
These subjects are now considered separately. 

HEAT. — Heat will induce disease both directly and 
indirectly. Directly^ as when an immediate fever or sun- 
stroke is the result of exposure to the direct rays of the 
sun ; or indirectly , as when heat syncope or fainting, heat 
asphyxia or suffocation, are excited by the sultry atmo- 
sphere of the Indian dog-days, or by the hot and vitiated 
air of crowded hospitals or barracks, without any direct 
exposure to the sun. Long-continued heai also acts still 
more indirectly, causing insidious blood-deterioration 
(vide p. 665). 
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Heat acting direcMy interferes with or suspends some 
of the most important natural functions of the body. 
Heat is continually produced within the body by chemical 
changes connected with respiration and nutrition, and 
this heat is regulated by evaporation and perspiration from 
the surface, and by the excretions. If anything prevents 
the latter opposing forces acting, natural heat accumulates 
in the body ; which also, if unprotected by evaporation, 
absorbs heat from the hotter external atmosphere. Heat 
thus accumulating beyond a certain point causes paralysis 
of the nerves supplying the heart, or the muscles of re- 
spiration, or the brain. The hot dry atmosphere of Upper 
India is better tolerated than the hot damp atmosphere of 
Southern India, although the temperature is lower. For 
hot dry air favours evaporation, and this tends to keep 
the body cool, while in damp air evaporation decreases, 
and the natural cooling power is thus greatly diminished. 
But in any district the heat is too great, and too long 
continued, to be withstood with imi>unity, unless under 
precautionary measures. Hence the desirability of avoid- 
ing as much as possible exposure to the direct rays of the 
sun during the summer season, when, if practicable, the 
European should remain under the shelter of a roof 
between the hours of 9 a.m. and 4 p.m. Infants and 
children should be indoors by 7 a.m., for by that time the 
comparative coolness of the morning air is gone. Much 
of the fever and digestive ailments occurring to children 
is due to exposure to the sun. But such avoidance of 
exposure is not always in the power of every person. 
Work must be done and the sun must be braved. The 
surveyor or engineer must sometimes be abroad at such 
seasons looking after his works ; the soldier must attend 
to the calls of duty, whether by day or by night ; the 
doctor must obey the demands of his patients ; the traveller 
pressed for time must proceed, whether the vertical sun 
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sliines fiercely or the frost of Upper India appears colder 
than that of Europe. On such occasions protection of 
the heady back, and bowels is the principal means by which 
exposure may be rendered less inimical. Therefore the 
adoption of a suitable headdress is a sine qua non. But 
a material suitable for a headdress which will admit of 
compression without injury, and yet resume its shape, 
which possesses the characteristics of strength, durability, 
and lightness, is still a desideratum. 

Thin leather is perhaps the only material, certainly the material 
more easily obtainable, most fulfilling the indications inquired. A low- 
crowned helmet, constructed of two layers of thin leather, is perhaps 
the most efficient headdreSvS. The sumrait of the crown should be suf- 
ficiently elevated not to touch the top of the head. Where the helmet 
fits the head laterally, the separation of the two layers should be about 
a quarter of an inch. If the space is wider, a> in many pith or wicker- 
work hats, the hot wind is allowed to pass in excess to the head, tlie hair 
and scalp are maintained dry by the immediate evaporation of the perspira- 
tion secreted, the head grows hot, and the person is thus predisposed to coup 
de Boleil. On the other hand, if the headdress is so made as to admit of 
but very moderate ventilation, the head is maintained moist, a desideratum 
in all districts where the hot winds blow. The ideas prevalent, that the 
hair is injured by maintaining it wet with perspiration, and that bald- 
ness is thereby produced, are erroneous. Only a little extra cleanliness 
and care, with brush and comb, i.s necessitated. Sunstrokes will seldom 
occur when the head i.s wet, but when drif there is danger. 

The puggree, or turban, should be some thin cotton tex- 
ture, at least seven yards long, and, when doubled twice, 
eight inches broad . This may be wrapped according to 
fancy round tlie helmet, taking ctiro that the greatest 
number of layers are over that 2>ortion where the helmet 
comes in contact with the head. But this is not the only 
use of the turban. When travelling, it should be worn as 
a ‘ cummerbund,’ or protection to tlie bowels and loins at 
night. Thus the turban would defend two vitally impor- 
tant parts at that period of the twenty-four hours when 
each most requires defence, viz. the bowels by night and 
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tlie brain by day. Also, when baiting bj^ day in the shade, 
with (as often is the case) a hot wind blowing, and con- 
verting the surface of the body into a kind of tatty, it is 
advisable to wind the turban round the bowels. This 
simple precaution Avill prevent chill, which otherwise may 
be the cause of bowel complaint. And for this use the 
turban is recommended to be sufficiently broad to reach 
over the whole bowels, and to be long enough to pass 
round the body several times. The protection of the head 
may be still further secured by wetting the ‘ puggree ’ 
with water before going into the sun, or by placing inside 
the hat a wet handkerchief, or green leaves, of which the 
best is plantain leaf. And the i)rotcction of the bowels 
may be rendered more certain by the habitual use of a 
flannel belt over the parts. This, with the addition of the 
turban, at the times and under the circumstances in- 
dicated above, will reduce the chances of bowel complaint, 
at least from cold, to a minimum, 

Tbt) best and most simple belt is a piece of hemmod Haniiel of the 
ordinary breadth, and lonp: enough to pass round the body, from the right 
hip to the left hip, where it may be pinned, 1’his secures a double flannel 
over the bowels. 

ThQ^protcctioii of the s^ine is scarcely of less importance, 
for there is a species of coup de soldi, known as heat 
asphyxia, in which the origin of the evil is referable to the 
spinal cord. That part of the spine just below the neck, 
from which the nerves of respiration pass to the chest, 
becomes congested by the heat, the nerves become para- 
lysed, the chest ceases to expand, and the person dies 
suffocated. Many cases i*ecorded as sunstroke are, in fact, 
heat-suffocation. A priori, allowing the puggree to fall 
over the back would appear the most facile method of ac- 
complishing the object. But there are several objections 
to this. The weight of the puggree hanging down becomes 
irksome to the wearer, who, when the puggree lies close to 
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the coat, cannot move his head with freedom. On wind 
blowing, the puggree moves its position, and ceases to 
afford the desired shelter. The floating ends are also liable 
to entangle in adjacent objects, sometimes flapping round 
the wearer’s face, and perhaps obscuring vision at a critical 
time. What is required is an immovable protection for 
the spine, which may be put on and off with the clothing. 
This is to be obtained by placing a pad about seven inches 
long and three wide from the collar of the coat to about 
the lower angle of the bladebone. This pad should be con- 
structed of cork shavings — a material which, while acting 
as a non-conductor of heat, is light, and sufficiently soft 
not to occasion inconvenience even if lain upon. The 
shavings should be stitched, so that the position of the pad 
cannot alter. The thickness of the pad should be about 
three inches. 

The protection o f the whole body from direct heat is also 
necessary. For short distances there is the ‘ chatta,* or 
umbrella. Yet this can scarcely be used on horseback, 
when actively employed, or when in pursuit of game. But 
it should be recollected that what keeps out cold will, to 
a certain extent, also keep out heat. Or, stating the case 
scientifically, what is a bad conductor of heat from the 
surface of the body will be a bad conductor of heat to the 
surface of the body. Hence it is not advisable that the 
clothing of Europeans in India should be so thin as the 
majority of persons would suppose. Light it should cer- 
tainly be, but the texture should be such as, while not in- 
convenient from weight, will yet afford some protection to 
the surface of the body. For the equestrian, even in the 
' ottest weather, nothing will be better than cord breeches 
and flannel shirt, with overcoat of flannel or cotton. When 
less active exertion is anticipated flannel is also still de- 
sirable (vide Clothhigy p. 688). 

Exposure to indirect heat must be guarded against by 
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ventilation of dwelling-houses, especially of sleeping-apart- 
ments. And this should not be done by rule and measure. 
The number of cubic feet available as breathing-space is a 
fallacious method of gauging the capabilities of a sleeping- 
chamber. Except in the coldest weather of the coldest 
part of India, and in some positions and localities during 
the rains and unhealthy season, some doors or windows de- 
fended by chicks should always remain open. The sleeping- 
cot need not be placed in a draught, but to one side, so 
that ventilation may be secured without danger of chill. 
The punkah, thermantidote, and tatty are also useful in 
guarding against the effects of heated atmosphere. In 
many parts of India the punkah is always grateful by day, 
while the thermantidote and tatty will aid in reducing the 
temperature of the whole house. But they should be so 
placed that the wind passing from them does not blow 
directly on the person, as various diseases not unfrequently 
result from sitting too near or sleeping in front of these 
contrivances ; and the thermantidote hole should be lower 
than it is usually made, by which the cool air is distributed 
more equably over the room. The night punkah is also 
very necessary in some districts where the oppressive 
sultriness forbids sound and refreshing sleep. But this 
may become a source of danger. The punkah-puller may 
sleep when, the wind from the punkah ceasing, the 
European becomes drenched in perspiration. The punkah- 
man, suddenly wakening, commences a vigorous pull, and 
rapidly cools the sleeper by the evaporation thus produced, 
the result being chill and its consequences. Or, while 
cooled by the action of the punkah on one side, the other 
half of the body in contact with the bed is wet with 
perspiration. The sleeper turns, and the process of 
evaporation, as above described, commences, with perhaps 
similar result. There are many parts of India where, 

&e extreme t)ppre8siveness and sultriness of the night at 
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certain seasons, the punkah cannot be dispensed with, and 
the lesser of two evils, viz. the chance of chill and its 
consequences, must be chosen, instead of the certainty of 
the debility and destruction of health attendant on con- 
tinued sleepless nights. But in the more northerly 
districts the night-punkah may often be dispensed with, 
and in other localities generally favoured with the sea 
breeze, it is scarcely required, except perhaps for a short 
time during the most sultry weather. 

Sleeping in the open air, or even in the verandah, would 
at least secure due breathing-space, but it is a practice 
which cannot be generally recommended. In the early 
part of the night the person, unable to bear clothing, either 
designedly or unknowingly throws off everything. Towards 
morning there is a considerable fall of temperature just 
at the period when during sleep the least animal heat is 
produced, and when the vital powers are less than at any 
other part of the twenty-four houi’S. The person so in- 
dulging often awakes chilled, and probably gets so-termed 
malarious fever. In the so-called malarious and damper 
portions of the peninsula such indulgence should never be 
permitted, as in addition to the morning fall of tempera- 
ture chills from land winds and sea breezes, or from heavy 
dews, are liable to occur, and any check to the perspira- 
tion from such causes may excite liver disease, dysentery, 
or fever. Moreover, malaria is supposed to be more powerful 
during the hours of darkness. But there are parts of India 
where sleeping in the open air during the very hot weather 
is permissible, if not more advisable than subjection to the 
uncertain action of punkah, thermantidote, or tatty. In 
those countries of Western India where the hot winds blow 
steadily in one direction by day, where heated, if not hot, 
winds continue far into the night, and where compara- 
tively little atmospheric moisture exists, the cot may safely 
be used in the compound^ with some chance of refreshing 



665 

sleep. It is not advisable, however, to sleep anywhere 
in the moonlight {vide p. 335). 

Long-contmued heat acts injuriously on the person of 
a native of a temperate climate, producing blood deterio- 
ration or ancemia in various ways through the nervous, 
circulatory, and respiratory systems, which is briefly ex- 
plained below. 

Even in a temperate climate a season of extraordinary heat causes 
lanj^iior, debility, and loss of appetite. This it does by a depressant 
effect on the ner\ou8 system. I’here is, therefore, as the starting-point of 
tropical heat blood deterioration, that approach to the condition which 
results from extraordinary heat in temperate latitudes. The greater 
portion of the waste of the body is passed off by tlie lungs, liver, skin, 
and kidneys; in the breath, bile, sensible and insensible perspiration, and 
urine. The atmospheric oxygen taken in by the lungs unites in the 
delicate tbssues of thoM- organs Avith the carbon of the blood, which it 
thus cleanses of noxious or effet** matter, returning it to the external 
atmosphere in the shape of earhonlc acid. Tna temperate climate a full- 
grown man thus gi\es off witli the breath about 8 ounces of carbon 
every twenty-four hours. Tint the atmosphere of the tropics is, from the 
heat, more rarefied than in a cold climate, the result being that a given 
bulk of air must contain less oxygen in the former climate than in the 
latter. And as, generally, comparati\ely less exorcise is taken in the 
tropics (owing to llu‘ small amount of cool suitable time a\ ailable, and 
to the lassitude induced by heat), it follows that the hreathiug is less 
accelerated by motion, resulting in a diminished hulk of air being in- 
spired, and hence again a smaller amount of oxygen. As a necessary 
consequence of these two distinct manners in which the supply of oxygen 
is curtailed, the carbon breathed out from the lungs in the shape of car- 
bonic acid is diminished in quantity. In other words, the liigher the 
temperature and the less the exercise, the less carbon is exhaled from the 
lungs. Then, owing to the greater heat, and llie consequent increase of 
evident perspiration and invisible evaporation fiom the skin, there is a 
smaller quantity of urine, so that tliere may not be sufficient water to 
hold in solution all the effete material which should he passed off by the 
urine. The skin, debilitated by excessive action, although pouring out 
more water, eliminates less solid matter. The lungs, kidneys, and skin 
thus acting imperfectly, some other organ must perform compensating 
■work, or the blood must become charged with noxious carbonaceous 
material. Doubtless, if persons entering the tropics accommodated their 
living to the altered circumstances in which they are placed, such results 
might be to a great extent prevented. But often people coming to India 
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continue to live as before, or even take more rich food, or, in consequence 
of thirst, or under a mistaken idea of 'supporting the system,^ more 
fermented drink than they had been accustomed to consume in Europe. 
But the effete matter not required for the nourishment of the body must 
be removed from the system, and so the liver has an additional strain 
put on its capabilities. As a consequence the liver may become congested, 
or even more seriously diseased ; or, failing to perform its functions, the 
bowels may be compelled to compensating action in the form of attacks 
of diarrhoea. Such vicarious work does not, liowever, long suffice ; more 
or less effete carbonaceous niaterbil remains in the blood, and by such 
retention the blood becomes depraved and deteriorated, and is, in fact, in 
a semi-poisoned condition. The red globules of the blood decrease in 
number ; the skin becomes pasty, pale, or sallow ; the circulation is languid ; 
the nights are restless, and there is a predisposition to a variety of ail- 
ments, as boils, skin, spleen, liver affections, or fever. In some constitu- 
tions there is also a disposition to the accumulation of fat in the heart 
and elsewhere j a condition physiologically explainable by the want of 
oxidation or destruction of material, which becomes converted into fat in 
the body instead of carbonic acid in the lungs. There is also loss of 
appetite, which, consequent on the diminution of the demand for car- 
bonaceous or combust ive material, is erroneously attributed to the 
debilitating influence of climate, and an attempt is made to neutralise 
this by artificial provocatives, which, while affording temporary relief, in 
reality pave the way to further deterioration. As a secondary result the 
nervous system becomes more implicated ; the mental faculties are less 
vigorous, lassitude and fatigue are felt on the least exertion, and the 
daily avocations are performed with difficulty. Such a debilitated con- 
dition (or ancemiay vide p. 40) may occur in those predisposed by constitu- 
tion, temperament, and habits within even a few months or years ; or it 
may be deferred for a much longer period. It is true we occasionally see 
Europeans who have lived on the Indian plains for many years without 
loss of health or vigour. But these*, are exceptional instances, and only 
illustrate the inherent power against climate possessed by some constitu- 
tions. As a rule, the climate per se does, sooner or later, debilitate the 
European, rendering change to some cooler latitude imperatively necessary, 
and this debilitation will the sooner occur the less careful as regards diet 
and exercise the person may Ije, (For remarks on Diet and Exercise^ 
vide pp. 683, 687.) 

The insidious and debilitating effects of continued heat 
may be guarded against and delayed, first, by avoidance 
of exposure to direct heat — for the person who has suffered 
from sunstroke is the more liable to become affected by 
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continued residence in a liot climate ; secondly^ by modera- 
tion in diet, especially as regards liquor ; thirdly, by daily 
exercise short of fatigue ; fourthly, by periodical change 
to Europe, or at least to some Indian hill station. A short 
periodical sojourn at some hill station, and a change to a 
European climate every six or seven years, would prevent 
many persons suffering from the effects of hot climates 
as here described. Those deferring such measures, after 
warnings of constitutional failure, frequently find a very 
long period necessary for the recovery of their strength. 
But the common error of expecting Indian hill climates 
to cure disease should not be entertained. As a rule, it is 
only those cases of ill-health wlien no specific disease exists 
which are benefited by change to the hills. But when 
lassitude, debility, loss of appetite, exhaustion after little 
exertion, and loss of energy and inclination for the daily 
avocation are the principal symptoms, the climate of the 
Indian hill ranges, particularly of the Himalayan stations, 
will generally prove most beneficial. Every mile the 
traveller advances from the plain into the hill ranges is 
eloquent of that change of climate which will soon effect 
a change of health. Vegetation, animal life, and even the 
appearance of human beings alter gradually but distinctly. 
As elevation is attained the air feels lighter, then crisp 
and exhilarating ; the immediate relief experienced being 
a foretaste of that amelioration which soon takes place 
when the European is removed from the oppressing effects 
of a heated rarefied atmosphere affording a minimum 
proportion of oxygen, and in which he is frequently unable 
to take sufficient exercise. Also, innumerable impurities 
existing in the atmosphere of low levels are not found in 
the air of mountain regions. By such change the appetite 
and digestion are improved, the vital powers are stimulated, 
and the physical vigour is regained. Residence in the 
hills may, moreover, be regarded os exerting a sanitary 
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effect not only on the body, but also on the mind ; the 
freedom from the harass of daily work and the change of 
scene and society tending to raise and exhilarate the 
spirit, depressed by the continued influence of the climate 
of the heated plains. Much care, however, is necessary to 
guard against chill consequent on the lower temperature 
of the hills. The colder air checks the action of the skin, 
and the blood being driven within on internal organs, any 
weak part suffers from the strain. Although there is a 
comparative immunity from cholera, sunstroke, dysentery, 
and malarious fevers in the hills, there is usually a greater 
liability to bronchial affections, lung disease, rheumatism, 
and diarrhoea, while heart and kidney affections are usually 
made worse. Children are especially liable to throat or 
chest affections, or to diarrhoea ; from which they may 
never have suffered on the jdains. Warmer clothing 
should be put on hefore ascending a mountain, not after 
the ascent is made. However warm the hill climate may 
appear to persons fresh from the plains, the change of 
temperature involved, if made without care, is fraught 
with danger. 

The hill stations may he divided sanitarily into e.i7ra-tropical and 
fw^m-tropical niounfain climates, those in the Ilimalayehs belonging to 
the former class, the remainder to the latter. All hill climates, whether 
within or without the tropical line, are characteiised by a summer season 
from ten to fifteen degiees cooler than that of the plains, by heavy 
monsoon rains accompanied by much mist and damp (rendering 
Mahableswar and Matheran, in the Bombay l*residency, uniuhabitable 
during this period), by glorious autumnal weather, and in the e.itm- 
tropical stations by a winter season much colder than that of the plains, 
with usually heavy falls of snow about the month of January. On the 
twfm-tropical ranges of hills the cobl season is much less severe, and the 
changes of temperature are much less than on the llimalayehs, where 
the thermometer is influenced by cold winds from the snowy regions to 
the north. The Neiigherry Hills especially, from their altitude, their 
proximity to the equator, and their nearness to the sea, offer a cool 
climate, famed for evenness of temperature and consequent salubrity. 
The climate of nio-^tt bill stations is, however, modified by neighbouring 
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physical conditionsi and the same mountains, or even the same station, 
may afford localities differinpf much in climatic respects. An account of 
the hill stations of India would therefore be a lengthy task.^ All have 
excellences and defects; and many invalids have something special or 
peculiar in their ailments or constitution. The i«/m-tropical stations 
ere preferable when there is tendency to chest alfections or to incipient 
organic disease. AVhon the ailment is simply debility from heat or from 
continued work, or convalescence from some malady which has merely 
left debility as a result, any hill climate, almost at any time, will prove 
beneficial, 

Mal DBS Montagnes. — Some persons cannot ascend a mountain 
without suffering from troubled sleep, fatigue on slight exertion, muscular 
pains, quick pulse, hurried breathing, palpitations, giddiness, and per- 
haps nausea. It results from the oxygen of the blood being suddenly 
diminished consequent on a sudden move into a more rarefied atmosphere. 
Some individuals never become acclimatised to the mountain air. In 
others the effects are transient. An invalid known to suffer from mal des 
monfaynes should not be takeiv to the hills. 

CHANGE TO EHEOPE. — Caution should be observed 
with regard to the more radical change to Europe, as a 
rapid journey to the British Isles is certainly not advisable 
for all Anglo-Indian invalids. In these days of quick 
transit, under the idea that the change home is all that is 
necessary, the tropical invalid too often rushes into the 
cooler climate of Europe or of the British Isles, the sudden 
change being in most instances as likelj^ to do harm as 
good. The tropical invalid, especially if his maladj" is of 
long standing, or if he is organically diseased, cannot 
endure these sudden changes with impunity; and although 
it is often right that, as a last resource, they should be 
tried, they can only be attempted with a chance of success 
under the greatest care as regards regimen and protection 
from cold. It is doubly injurious for a person suffering 
from any predisposition to organic disease to return home 
in the winter. Invalids, especially with dysentery or 
‘ liver,’ should not reach England till after the vernal 

‘ This has been .ntt.emptctl in the author’s work eutitlcvl ‘ Health Resorts 
for Tropical Invalids; in India, at Home, and Abroad.’ 
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equinox, for the gales at that time are often bitterly cold, 
and are apt to induce chill and consequent congestion of 
internal organs. Many would do better by sojourning for 
a period in Egypt, or Algiers, or at one of the Mediter- 
ranean or Continental ‘health resorts,’ most of which 
(like Indian hill stations) have excellences and defects 
peculiar to themselves. Such characteristics are fully 
set forth in books ; ^ but a competent medical opinion is 
also desirable. 

The subject of change of climate may be appropriately 
concluded by the hope that the time will come when all 
passenger ships will be better provided for the comfort 
and care of sick passengers. It is most painful to see a 
debilitated patient ‘ sent home,’ as it is called, for the 
sufferings on board ship are manifold and continuous. 
Cabins with extra attendance, and good sick-cookery, 
would be a great boon to helpless invalids, especially when 
suffering from dysentery, diarrhoea, or lung disease. Such 
invalids ought to be in a cabin alone, not only for their 
own sake, but for that of others. To breathe constantly, 
in a confined and badly ventilated space, the same atmo- 
sphere as persons so affected is dangerous to the healthy, 
to whom disease may be propagated. 

MALAKIA.— i^or an account of Malaria and its ^^rinci/pal 
^presumed characteristics, vide Ague, p. 252. Whether we 
regard malaria as a specific poison or entity, or as some- 
thing yet undiscovered, or whether we deny its existence, 
there is no doubt that certain diseases do arise in certain 
localities, and that such diseases may be lessened, or even 
altogether prevented, by known agencies, the principal of 
which are indicated in the following remarks. In the 
uncertainty which exists whether or not there is such a 
poison as malaria, or whether or not that which is called 
malaria is really the operation of the various conditions 
’ The author’s * Health Besorts for Tropical Invali<1«.’ 
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of climate and place by which we are surrounded, it is 
satisfactory to know that in using most of the precautions 
advised against malaria we are also protecting ourselves 
from such more recognisable evils as damp, cold, chill, bad 
air, and fatigue. 

The measures to be taken to guard against the 
presumed effects of malaria — generally malarious fevers, 
or spleen disease, or malarious cachexia — are principally 
based on the avoidance of those localities in which resi- 
dence or travelling is shown by experience to be most 
frequently followed by malarious maladies. But when 
necessitated to remain in, or pass through, malarious dis- 
tricts, the night air is to be as much as possible shunned. 
Wearing a silk handkerchief around the mouth and nose, 
or, better still, the charcoal respirator as sold, is a good 
plan when moving through very malarious districts. An 
efficacious form of respirator may be readily constructed 
by placing layers of charcoal, on cotton wool, between 
pieces of silk. Or keeping the mouth shut habitually and 
breathing through the nose, which, like a respirator, not 
only tends to prevent the entrance of malaria, but of all 
other atmospheric impurities, the convolutions or cells of 
the internal nostrils acting as a kind of filter, or entangling 
impurities which are afterwards expelled. Habitations 
or tents should never be placed to leeward of suspicious 
marshy surfaces. If obliged to sleep in unhealthy places, 
as malaria is supposed to be destroyed by fire, it will 
be well to keep large camp-fires burning. Also doors, 
windows, or tent purdahs should be closed, especially 
towards the malarious or damp locality, and particularly 
if wind comes from that direction. In some places safety 
from malarious fevers can only be secured in the autumnal 
season by closing all doors, the punkah or thermantidote 
being then necessary to procure sleep. Several writers 
state that mosquito curtains act as preservatives from 
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disease. This, however, is not sufiicient in the malarious 
districts of India. Unnecessary fatigue must be avoided. 
When either the body or mind is more than ordinarily 
fatigued, so-called malaria is more likely to produce bad 
effects. Similarly, depressing passions, as anger, grief, 
and prostration after intoxication, render the body more 
liable to malarious affections, as in fact to any other 
disease. The use of alcoholic liquors is not, however, to 
be entirely forbidden . When j ourney ing by night through 
reputed malarious districts — which during the monsoon 
and after this season comprise nearly the whole of India 
— two or three table-spoonfuls of brandy not too much 
diluted will be beneficial. The stimulus thus afforded 
will give temporary support and lessen fatigue by pre- 
venting too rapid waste of tissue. The quantity is not 
sufficient to induce subsequent depression, while the 
advantage of local stomachic and slight general stimula- 
tion is obtained. It is worth mentioning that a stiff 
glass of bran dy-and- water will sometimes cut short an 
incipient attack of ague. It must, however, be taken at 
the very commencement of the cold stage, otherwise it 
will be prejudicial. 

Coffee is useful as a prophylactic against malaria, but 
is more adapted for general use during unhealthy seasons 
than for occasional consumption when passing through 
feverish districts. Coffee infusion is invigorating, and 
does not induce subsequent depression, the effect being 
confined to the first nervous stimulation. An infusion of 
unroasted coffee is a more powerful reined}’' against 
malarious influences than the roasted berry, and it may 
therefore be taken in malarious localities and seasons. 

Tobacco-smoking in moderation may prove beneficial. 
Tobacco, like tea, coffee, and alcohol, restrains the waste 
of animal tissue, while it also exercises a tranquillising 
influence on those accustomed to its use. The wholesale 
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denunciation of tobacco is neither in accordance with, 
theory nor experience. But, as with alcohol, excess will, 
by the subsequent depression and nervousness so induced, 
predispose to those maladies against which moderate use 
may afford some preservative influence. 

The diet of persons residing in malarious countries 
should be nourishing and liberal. Experience displays in 
a striking degree the prophylactic influence of a sound 
dietary against malaria. Where the inhabitants are poorly 
nourished, malarious disease, especially large spleen, 
abounds, and the manner in which natives of the country 
improve under better conditions of diet and living is a 
sanitary fact. Any scorbutic taint in the system, the 
result of food deficient in some requisite vegetable con- 
stituent, renders the individual more liable to malarious 
disease, and a due proportion of vegetable diet is there- 
fore necessary. In malarious countries the stomach 
should be invariably fortified before going abroad in the 
morning by a cup of tea or coffee and a biscuit ; and if a 
long journey is contemplated, a good meal is advisable. 
An early-morning meal has been supposed in some mys- 
terious manner to prevent the noxious influence of malaria. 
But the benefit resulting is consequent on its rendering 
the system less liable to be affected by the chilly morning 
air, for the temperature of the body rises after food, 
although only in a small degree. 

Quinine should be used as a prophylactic, once or 
twice a day, during the malarious seasons (vide p. 18) ; or 
a larger dose, as 6 grains, may be taken previous to pass- 
ing through a malarious locality ; or Recipe 76 may be 
obtained, which is a very eiflcacious pill for general camp 
use. If any constitutional idiosyncrasy, as referred to at 
pp, 7, 18, prevents quinine being used, the person should 
take 3 or 4 drops of the Liquor ars&uitis potaasw instead : 
to be taken after, and not before, meals as advised for 



674 


TAB PEESEEVATION OP HEALTH 


quinine {vide Eecipe 75). Or Burroughs & Wellcome’s 
arsenious acid tabloids, containing one-fiftieth of a grain 
of arsenic, may be similarly used. 

Care should be taken not to drink water from wells in 
which leaves or other decaying matter have fallen. If 
necessitated to use such water, it should first be boiled 
and then filtered. It has been stated that water may 
hold malaria in solution, and that the poison may thus be 
introduced into the system. 

It has been remarked that malaria is more powerful 
during the night than during sunlight. Whether this is 
correct or not^ it is a fact that the human system is more 
likely to become impressed by any cause of disease during 
the relaxed condition of sleep than when awake and in 
action. It is also ascertained that individuals who have 
suffered from malarious fever may experience a relapse 
from exposure to cold. Hence the necessity of using, 
both by day and night, tolerably warm clothing, and 
especially flannel, than which no substance is better 
adapted to preserve the surface of the body from sudden 
changes of temperature, so often occurring in India, and 
especially during the night. It is asserted that malaria 
not only enters the system by the lungs and stomach, but 
may be also absorbed through the pores of the skin. 
When we recollect that every square inch of the skin 
contains upwards of 3,000 pores, and that thirst may be 
immediately relieved by immersion in water, which passes 
into the body through these pores, in the same manner as 
perspiration passes out, the theory that the skin may 
absorb malaria (if there is such an entity) seems plausible. 
As a protection against this danger, equally as against 
sudden vicissitudes of temperature, flannel is the best 
material, whether by day or by night. 

Malaria is presumed to be heavier than atmospheric 
air* Examples are numerous where those living in lower 
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stories suffered from fever, whilst residents in the same 
locality living in upper rooms retained their health. The 
damp and mist of night, or rather the descent of dew, has 
been presumed to retard the rise of malaria, and this mist 
is frequently only observable a few feet above the ground. 
Hence the desirability of sleeping in upper rooms in 
malarious seasons or localities, in order to escape the 
possible concentration of malaria near the surface of the 
ground, and the certain damper atmosphere. 

Other personal hygiene, or general sanitary regulations 
tending to preserve from the effects of malaria, are: — 
Avoiding the cold bath when liability to febrile attacks 
is present, or when the body feels cold, and a warm glow 
does not occur after the bath. Avoiding unnecessary 
exposure to colds and chill. Attention to the disposal of 
bath-room water, which should not be allowed to sodden 
the ground in the neighbourhood of the house. Care not 
to live under rotting choppers or thatch. Not to permit 
garden ground in the vicinity of the dwelling to become 
sodden by over-irrigation, as it then becomes a fertile 
source of damp, if not of malaria, although harmless when 
only sufficiently watered to assist the growth of vegetable 
life. Taking advantage of the power forest trees are said 
to possess in preventing the passage of malaria from one 
locality to another ; and which should, therefore, be 
planted between inhabited places and adjacent swamps 
and marshes. For if trees do not protect from malaria, 
they modify and protect from cold damp winds. The 
Eucalyptus globulus, or Australian blue gum-tree, and the 
common sunflower, possess power in absorbing the malaria 
and damp of marshy places. Taking care that the locality 
is well drained. Periodical escape from the unhealthy 
Indian plains to one or other of the hill Sanitaria, where, 
from the absence of great heat, the constitution quickly 
becomes reinvigorated, and is thus better enabled to 

X X 2 
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withstand what malaria may he present in the atmosphere 
of the mountains. 

CHILL or COLD is in India a most fertile source of 
disease ; fever and ague, or at least secondary attacks of 
fever, rheumatism, dysentery, diarrhoea, croup, and many 
other complaints arising from this cause. A priori, it 
would appear that taking cold in so hot a climate would 
be far from probable ; but, in fact, the reverse is the case. 
The heat readers the surface more impressionable to falls of 
temperature, and it has already been shown (p. 057) how 
rapid and extended these may be. Of all the vicissitudes 
to which the climate of India is liable, none interfere more 
with health than the rapid changes of temperature, so that 
the Indian cold season has been spoken of as one of 
‘ masked malignity,’ especially to the old resident. There 
are old residents with a skin so debilitated by heat that 
they cannot stand five minutes in a draught without 
shivering or falling into a paroxysm of fever. Even those 
who attribute diseases to germs entering the system 
admit that a temporary depression caused by chill may 
give germs already in the system the necessary oppor- 
tunity of developing themselves, when they would have 
been destroyed by inherent vital power had the chill not 
interfered. But chill is quite enough to excite disease 
without germs. The heat induces people incautiously to 
divest themselves of garments after exertion, and to sit in 
draughts for coolness, by which the blood is driven from the 
surface into the internal organs ; whereas when in a state 
of perspiration, if the clothes cannot be changed, evapo- 
ration should be limited and chill prevented by putting 
on some other garments, and by avoiding draughts. In 
these or other Avays persons constantly expose themselves 
to chill, with the almost inevitable results, a common 
cold, feverishness, or some worse disorder. A similar 
effect may be produced from the action of tatties, from 
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the punkah, from the thermantidote, or from sudden 
breezes springing up and playing over the sleeping person. 
The advice given many years ago to the writer by an 
old Anglo-Indian, which may well be repeated, was never 
to lose sight of the blankets brought from Europe, which 
BO many dispose of as no longer necessary; the fact 
being that protection from cold is even more necessary 
in India than in a cooler climate. It should be re- 
membered that there is a considerable morning fall of 
temperature ; that least animal heat is produced during 
sleep ; and that the inherent power to withstand disease 
is then at a minimum. Hence the desirability of an 
extra covering being at hand, which may be drawn over 
the person in the early morning. It has certainly been 
questioned whether chill and cold in a tropical climate 
will excite se an attack of ague ; but experience has 
shown that it is quite sufficient to rc-cxcite attacks of 
fever in the person who has once suffered from the disease. 
Whenever, as so often occurs in the autumnal and winter 
seasons, cold nights and hot days characterise the climate, 
then, without suitable protection by change of clothing, 
there will be danger of disease — fever, dysentery, or 
diarrhoea — and more especially so when the atmosphere 
is also damp. Chill is also a fertile cause of liver inflam- 
mation and abscess {vide i>. 318). In short, exposure to 
cold, and especially to damp cold, is the most prolific 
source of disease in the tropics ; meaning by cold, not a 
lowering of the temperature to the standard of temperate 
regions, but those sudden alterations from a very high to 
a lower standard so common, especially about the monsoon 
seasons, in India. The methods of protection from chill 
are so apparent that further remarks must be superfluous ; 
while observations on the material for clothing will be 
found under that heading, p. 688. The brevity, however, 
with which this subject is treated must not be accepted 
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as an index of its importance ; for some authors have not 
hesitated to question the existence of malaria^ attributing 
all so-called malarious diseases to chill alone. The author 
regards chill as ^ The King of Causes of Disease.’ 

WATEK. — Many diseases may be introduced into the 
system through the medium of water. Ague has been 
known to occur apparently from the use of impure water. 
Spleen disease may originate from similar cause. The 
introduction of the guinea-worm into the system is, pro- 
bably, always by water. D^^sentery and diarrhoea are 
excited by water containing either animal, vegetable, or 
minerfil imijurities. Dyspepsia u ill occur from a similarly 
impure fluid. Stone in the bladder, Derbysliire neck, or 
‘ goitre ’ are other results of the continued use of bad 
drinking-water. Both cholera and typhoid may be propa- 
gated by contaminated water. Milk mixed with impure 
water has been the cause of outbreaks of disease. In- 
testinal worms may be propagated through the medium of 
water. The introduction of worms into the blood by the 
agency of mosquitoes and water is referred to at p. 612. 
When the filthy habits of many Indians as regards 
drinking-water are borne in mind, the European will find 
a personal supervision of his own supply the more incum- 
bent. Drawn from a well generally uncovered, containing 
all kinds of impurities, and on the verge of which, or even 
in which, Natives wash themselves and their clothes ; or 
taken from a tank in which men and women and animals 
drink, bathe, wash, wallow, and otherwise defile, the water 
next passes into the Bheestee’s mussack, a receptacle made 
of untanned hide, kept when not in use in a dirty hovel, 
and probably never cleansed until rottenness from age and 
use renders its opening and repair positively necessary. 
Such water, if the European did not vigorously protest, 
would be daily given him to drink. Even vigorous 
protests would only result, as a rule, in the addition of 
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another odour or taste to the fluid, by straining through 
a dirty cloth. Even should the water brought be seem- 
ingly unexceptionably pure and tasteless, it may still con- 
tain atoms deleterious to health. That the invisible germs 
of cholera, the ova of guinea-worm, or the spores of other 
maladies may exist in water will not create surprise 
when it is recollected that a single drop of water may 
contain five hundred millions of living infusoria, a number 
approaching that of the whole human species existing on 
the face of the earth. Hence the necessity of insisting by 
frequent personal supervision on drinking-water being 
boiled, then allowed to cool, and afterwards filtered. 
Boiling will not only destroy most organic impurities, but 
will also cause the deposit of inorganic salts or material 
held in solution. Neither does the double process destroy 
the taste and pungency of the water, which is restored 
during the time it is filtering by the reabsorption of air by 
the fluid. But all filters become in time foul and dirty, 
and, if not periodically cleansed, may be a breeding-ground 
for the germs they are designed to prevent. 

Filters may bo constructed in the form of three common * gurrahs * 
placed one above the other, on a tripod stand, the two upper ones filled 
with layers of sand and charcoal, the lower one empty to receive the 
water straining through small holes in the bottoms of the others. If this 
kind of filter is used, an inverted cover with a small aperture drilled in 
it should be placed on each * gurrah ’ to prevent the entrance of dust or 
mosquitos, and interference from birds, squirrels, &o. Or, what is pre- 
ferable, a magnetic filter may be purchased, either sufficiently small and 
portable for camp use, or largo enough to filter any amount of water. 
For travelling, the porous stone bottle is a good filter. Placed in a 
* gurrah ’ of water, the fluid quickly finds its way into the interior of the 
filter, and drinkable water is obtained. A small portable syphon carbon 
filter may be useful on journeys. The home-made ' gurrah filter ’ of sand 
and charcoal will require changing at least monthly ; others according to 
size and capability, which may be approximately ascertained when pur- 
chased. But much obviously must depend on the impurity of the 
water. 

How to purify /Uter , — Every two or three months (according to the 
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kind of water) air should be blown through, and If the charcoal is in 
the block form it should be well brushed. Then six or eight ounces of 
Condy’s fluid should be poured through; and an hour afterwards four 
gallons of distilled water (or, if not procurable, of the purest boiled and 
filtered water obtainable) in which an ounce of pure hydrochloric acid 
has been mixed. Then more pure w^ater. Sponges should bo washed in 
hot water every few days. 

Condy’s fluid is useful for purifying water when other 
means are not practicable. Eight drops, added to a 
gallon of water^ will purify it, and render it more fit for 
household purposes. Coiidy’s fluid is of a purple colour. 
When added to impure water the colour becomes brown, 
which forms a means of roughly testing the purity of water. 

It is not always that there is any choice of water 
supply. If so, tank water should be avoided, as such 
places are liable to innumerable contaminations, especially 
if in the neighbourhood of villages. Surface and marsh 
water must always be rejected. Water from a well con- 
stantly being drawn is often the most satisfactory. But 
probably water from a swift-flowing river is best, as the 
motion of the stream and the exposure to the air tend to 
maintain the water good, notwithstanding the numerous 
imparities which find their way into rivers. Among the 
sanitary improvements of recent years is the introduction 
into many towns (especially in the Western Presidency, 
where the physical features of the country are favourable) 
of water supply from distant hills, rendering the inhabitants 
and travellers independent of the old sources of wells, 
tanks, or streams — a sanitaiy measure which more than 
any other tends to the preservation of the public health. 

As a result of the heat of the climate, and of the con- 
sequent constant evaporation from the skin, Europeans 
are more thirsty, and require more to drink, than in their 
own country. But the practice of drinking largely, even 
of water, is not commendable. Thirst should be striven 
against, otherwise a habit of drinking deep draughts is 
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contracted, which weakens the digestion and debilitates 
the skin, by the increased perspiration following excessive 
drinking. To allay thirst, there is no better beverage 
than cold, but not ice-cold, water. The evil effect of 
swallowing cold water when the body is heated (which 
often causes skin eruptions) is popularly recognised, but 
it is not understood that whatever harm a large quantity 
of cold water may do a smaller quantity of iced water 
may effect. If ice is placed on the back of the hand for a 
short time, the skin becomes pale, then reddened and hot. 
That which can be seen on the skin happens in the stomach, 
and hence taking ice-cold drinks congests the coats of the 
stomach and favours d^'spepsia. With this condition, 
thirst returns in a double degree, and the relief gained by 
successive draughts is too dearly purchased. Neither 
should the injury to the teeth be ignored. 

Many persons are under the impression that by drink- 
ing aerated w^atcr they will escape the ills so often the 
consequence of impure water. This, unfortunately, is not 
the case ; for soda-water manufacturers in India are some- 
times not particular what kind of water they use. It may 
contain lead, or oil from the machine ; and if filtered, 
which is often neglected, the water aerated is seldom, if 
ever, boiled. Greater safety will be secured by supervision 
of the drinking-water than by the use of the so-called 
soda-water of the shops. Similarly, when it is mentioned 
that there are infusoria which retain vitality in boiling 
water, enough will have been said to dispel the popular 
delusion that the addition of liquors to bad water will 
render it less injurious. 

SLEEP. — Not to sleep in comfort in India is to prepare 
the system for disease. Yet there are many hindrances 
to the European obtaining that refreshing slumber which 
is so desirable. During certain months, when the nights 
of the monsoon season are moist and ^ muggy,’ the Euro- 
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pean^ after a restless nighty arises tired^ languid^ and 
nnref reshed. In the fierce hot weather of Upper India^ 
heated winds blowing almost to dawn^ often accompanied 
by dust and sand^ produce similar restlessness, and thirst. 
Then there are mosquitoes, which, although apparently 
insignificant, are capable of preventing, or at least disturb- 
ing, the slumbers of most Europeans. There are also the 
various noises which so frequently render the Indian night 
hideous. In addition, dinner taken late tends to produce 
restless nights. One or two nights of disturbed sleep 
would not much signify to the average robust European ; 
but when the causes are in operation for months, the 
frame becomes debilitated, and is therefore placed in a 
condition favourable to disease. And, as before stated, 
malaria or chill is most powerful during the hours of 
darkness, or when the individual is most debilitated and 
distressed by vainly tossing throughout the night on a 
sleepless couch. 

The measures to be adopted to secure comfortable sleep 
in India resolve themselves into protection from the causes 
of restlessness mentioned above. Protection from heat is 
to be obtained by sufficient ventilation of sleeping-rooms, 
by the judicious use of the punkah, or other artificial 
means of cooling the atmosphere {vide p. 663). By sleep- 
ing in upper rooms when practicable, where, at some 
elevation from the ground, air is often in motion, while all 
below is stagnant. By sleeping in some localities and 
seasons in the open air {vide p. 664). Protection from 
mosquitoes may be secured either by the mosquito curtains, 
or by the punkah, or to some extent by an elevated and 
breezy position. Protection from malaria has already 
been considered {vide p. 671). Protection from thirst is 
to be attained by avoiding improper diet and late dining, 
by keeping the mouth shut, and by putting a chlorate of 
potash tabloid in the mouth when retiring. It is much 
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better to sleep on a hair mattress, or on a wire bed, or on 
a ^ cbarpai ’ than on anything softer. It is also desirable 
that, especially for children, the head of the bed should 
point to the north ; for there are electrical currents con- 
stantly passing from north to south, with which our 
nervous systems are in some mysterious manner con- 
nected, and which it is not well for the body to oppose. 
Sleeping in the day should be avoided, especially after a 
meal, as it tends to induce liver disease. 

DIET. — Vegetable food is, generally speaking, better 
adapted to a tropical climate than animal food ; not that 
it is quicker or easier of digestion, for it is slower, but 
because it is not so apt to cause plethora. Such con- 
siderations should induce the European, especially when 
newly arrived, to partake sparingly of animal food, which 
is not required to the same extent as in a temperate 
climate. It has been explained (p. 665) that carbonaceous 
material (of which meat, milk, eggs, fatty substances, 
contain a large proportion), taken into the system, is re- 
moved chielly by the liver or the lungs, and that in a hot 
climate the lungs are less, and the liver more, instrumental 
in this process. Hence (as one means of avoiding disease 
of the latter organ) the necessity of caution as regards 
quantity of food taken. But following the example of 
some classes of the Natives, and abstaining from meat diet 
altogether, is not desirable. The custom of ages has 
habituated the Hindoo to taking large quantities of rice 
with pulses or corn ; but a European would not digest this 
diet. Its bulk alone would prevent perfect digestion, even 
if aided by the large amount of condiments taken by the 
Native ; which, in the unaccustomed stomach of the 
European, would also induce indigestion. 

It can scarcely be necessary to lay down rules of diet, 
but some cautions may be added. Of all things, the most 
necessary is neither to eat too much, nor from too many 
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dishes. The more simple the food, the better and longer 
will the stomach prove a good servant, rather than, as 
occurs when dyspepsia becomes confirmed, an irritable 
master. Avoid also eating too quickly, and masticate the 
food thoroughly, applying to the dentist for aid if the 
state of the teeth does not permit the grinding of the 
food. Also let all food taken be, although simple, of the 
best quality obtainable. The last remark especially 
applies to milk, in which the germs of various diseases 
may be conveyed, usually through the admixture of foul 
water with the milk. As regards the use of tinned foods, 
any which appear, when opened, wet, pappy, or emit a 
faint or putrid odour, or gas, should not be eaten. 

Injury sometimes results from oM ‘ tinned ' provisions becoming im- 
pregnated from the ^sander ’ (wliicli contains lend) used to senl the cases. 
For symptoms of lead-poisoning, vide pp. 134, 341). It is advisable for 
all preserved provisions for tropical climates tu be packed in glass cap- 
sules. 

The protection offoo(lfrom> the myriads of flies abound- 
ing in India is urgently necessary ; for no one can tell on 
what filth a fly may have i>reviously settled, or what germ 
of disease it may not convey. 

Attention should also he yiven to the meat, by which 
several maladies, and especially tape- worm, may be con- 
veyed into the system. 

As Indian butchers are not particular as to the meat they sell, it is 
well to know the characteristics of good meat. It should present a some- 
what marbled appearance, from intermixture of streaks of fat with the 
muscle, a sign that the animal has been 'well fed. The colour of the flesh 
should neither bo very jialc nor very dark. If pale and moist, it indi- 
cates the animal was young or diseasiHl ; if dark and livid, it shows that 
the animal, in all probability, was not slaughtered, hut died with the 
blood in it. Iloth lean and fat should be firm to the touch, not moist or 
sodden, nor showing white jelly-like spots, and the fat should Ijo free 
from bleeding or dark spots. Fluid or juice exuding from the meat 
should he small in quantity, of a reddish tinge, and should he slightly 
acid, if tested with test-paper made for the purpose. The little bundles 
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or fibres into which the meat is divided should not be large and coarse. 
The odour should be slight and not disagreeable even if chopped in 
small pieces and washed with water, which brings out the odour ; or if a 
knife is thrust into the meat and smelled. 

Bad meat is usually sodden and flabby, with the fat dirty or yellow- 
looking and the smell unpleasant or sickly. 

The importance of looking to the condition of the 
cooking pots and pans used in India must not be 
forgotten. 

The utensils used are copper, and, when properly lined with tin, are 
harmless. But the tin wears ofi‘, and exposing the copper may lead to 
copper-poisoning, the symptoms of which are usually pain in the bowels 
and diarrha3a, and, if much copper is taken into the system, also vomit- 
ing. If the cooking-pots are not properly cleaUj as well as not properly 
tinned, the chance of copper-poisoning will be increased, in consequence 
of the formation of verdigris, by the action of the acids and fats in the 
food remaining in contact with the metal. Cooking-pots used every day 
should be tinned at least every month, and examined periodically in 
order that it ma}' bo ascertained if the tinning is required more fre- 
quently. After tinning bran .should ho boiled in them before they are 
used for food. But these are not e\cn sufticieut precautions. Lead is 
cheaper than tin in the Indian bazaars, and the tin-workers will some- 
times employ an alloy of tin and lead instead of the former metal. The 
symptoms of lead colic, or poisoning, and paralysis, are noted at pp. 134 , 
344 . Either copper or lead, or both, may be taken into the system with 
the food daily, in ^e^y minute quantities, for an indefinite period. The 
characteristic symptoms of poisoning by either metal may not present in 
the unaiistakable manner which results from large doses ; but many cases 
of anomalous illness are either altogether due to, or are aggravated by, 
these often unsuspected causes. 

LiaUOE. — It would be well if all, for at least some 
months after entering the tropics, would refrain from 
anything more powerful than a little claret and water, 
and perhaps a glass of sherry daily. Spirits should be 
shunned as poisons. Beer of good light quality is less 
deleterious, but is not necessary. As a rule, no beer, 
wine, or liquor should be taken excexding at meals. In 
tbe hot weather it is desirable that none should be taken 
till after sundown. It should be fully understood that in 
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India fermented liquors of any kind should only be taken 
for their tonic, not for their stimulating, effects. Physio- 
logical science and experience alike teach us that the 
condition of system most favourable to the development 
of zymotic poisons is set up by the presence in the blood 
of organic matter in a state of change, decomposition, or 
fermentation. Hence the blood of the intemperate 
charged with alcohol is in the condition par excellence 
favourable to attacks of such maladies as fever, cholera, 
and sunstroke. The liver also is liable to become 
affected from indulgence in spirituous liquors. Neither 
does the heart escape. One ounce of alcohol raises the 
pulse three beats per minute, or, in other words, causes 
the heart to beat, while its effect lasts, at the rate of 4,300 
beats more than natural in the tw^enty-four hours. The 
heart cannot be made to do this extra work without 
suffering. The bad effects of the same agency on the 
brain might be portrayed with even greater force. But 
the loss of memory, the impaired intellect, the miserable 
thoughts, the imbecility, the loss of physical energy, so 
frequently resulting from chronic alcohol mUy need not be 
dwelt upon here {vide p. 163). 

Although so strongly condemning the practice of con- 
stantly using alcoholic beverages, the opposite extreme of 
teetotalism is not recommended. As a rule, Europeans 
in tropical climates require some amount of fermented 
drink as part of their daily smtenance. This is particu- 
larly the case with the old resident, and during the hot 
season when the heat destroys the appetite, and exerts 
its depressing and deteriorating influence on the system. 
When the quantity of solid food is not sufficient to supply 
the waste of tissue, and to counteract the ‘ wear and tear * 
of body — which it often is not during the exhaustion and 
loss of appetite caused by intense heat — an additional 
supply of wine may be taken with advantage. But this 
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can only be safely used for its tonic effects, and not for the 
temporary stimulation it affords. It is the use, and not 
the abuse, of fermented liquors which is so much required. 
Moderation, instead of excess, is the great desideratum. 
But what moderation may be it is difiBlcult to decide, so 
much depending on age, sex, temperament, habits, and 
occupation. 

From experiment it appears that the body of a strong healthy man is 
capable of appropriating in a temperate climate 2 ounces of alcohol 
daily, as a maximum. If more than 2 ounces is taken, it may be 
chemically detected in the urine and breath. In a tropical climate, the 
power of appropriating alcohol is lessened. Approximately, 2 ounces of 
average brandy contain upwards of 1 ounce of alcohol ; of sherry about 
8 ounces, of champagne 14 ounces, of claret 16 ounces, of bottled beer 18 
ounces, contain 1 ounce of alcohol. It will therefore be understood that 
the limit of appropriation of alcohol by the sjstem may be reached by 
very moderate indulgence in wine or spirits. And there is every reason 
to Ijelieve that the limit of henejit to the sv'stem from alcohol is arrived 
at long before the limit of appropriation. But liquor, wine, and beer 
are made from many things, and many drinks sold in the Indian bazaars 
contain specially deleterious principles. 

EXEECISE. — A due amount of exercise in India is even 
more necessary to health than in England. As a rule, 
the most healthy people are those who take exercise regu- 
larly. The circulation of the blood is thus equalised, and 
the tendency to congestions, particularly of the liver, is 
often checked j the bowels are excited to healthy action, 
and effete material no longer required in the system is 
thereby expelled; while more air being inspired as a 
result of quickened respiration, more oxygen is introduced 
into the system, and more carbon expelled [vide p. 6C5). 
There is, however, a very general feeling of languor, the 
effect of heat, which prevents many people taking that 
amount of exercise which is desirable. Walking, riding, 
shooting, badminton, are the best exercises — cricket, 
boating, tennis, rackets, involving for many too great a 
strain on the circulatory and muscular systems. Bicycle 
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and tricycle riding on most inacbiiics tends to roHnd the 
shoulders and contract the chest. Healthy as such exer- 
cise otherwise is for the young and strongs with unimpaired 
condition of circulatory organs^ it becomes a dangerously 
severe exertion for persons who, advanced in life, have 
any heart or arterial imperfection ; especially if they mount 
after a meal. 

Whatever exercise is taken, it should not be sufficient 
to induce exhaustion. Fatigue carried beyond a moderate 
stage subjects the blood to a decomposing process through 
the infiltration into it of substances which act as poisons. 
Many persons feel fatigued during the day after exercise 
in the early morning, and this may be accepted as a sign 
that it does not agree with them. Weak and delicate 
persons should avoid exercise before breakfast, especially 
if they are employed during the day. Extremes of exer- 
cise should be avoided during seasons of epidemic, as 
fatigue tends to predispose the system to epidemic diseases. 
Children should not be wakened to be sent out. Tliey 
should go to bed early, and will then wake early. And they 
should have a little milk and bread before going out. 

CLOTHING. — The quality of dress in India depends on 
the season and the part of India in which the wearer is 
located, and on the duties to be performed. Clothes do 
not keep us warm by excluding air from our bodies, unless 
they are impermeable, as india-rubber textures. The 
textures most permeable to air keep our temperature most 
equable, air being a bad conductor of heat. Wool, being 
very permeable to air, is a non-conductor of heat, while 
linen and cotton are rapid conductors. An object covered 
with wool is less susceptible to changes of temperature 
than one covered with linen or cotton, which is the reason 
why ice is kept under blankets. Wet clothes in which the 
air is replaced by water keep us less warm than dry 
clothes, because water is a better conductor of heat than 
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air. Hence the ease with which we get chilled in wet 
clothes. Evaporation also takes place more rapidly from 
cotton than wool, because wool does not absorb moisture 
so readily as cotton. If a piece of flannel is stretched over 
a glass of water so that it just touches the surface of the 
fluid, scarcely any moisture will be taken up by the flannel. 
Linen or calico so placed will quickly become saturated. 
This is another reason why chills more quickly occur with 
linen or cotton than flannel clothing. Perspiration pene- 
trates at once to the external surface of the linen, and is 
acted upon by the atmosphere. With a woollen garment 
perspiration is more retained by the texture, and absorbed 
more gradually, and thus not so quickly evaporated from 
the surface. When the body is heated, a profuse per- 
spiration wets the clothing, evaporation follows, causing 
chill, checking the perspiration, and so originating num- 
berless cases of illness; and this is much less likely to 
occur when wool is used. Even when there is no perspi- 
ration visible, insensible perspiration is always occurring, 
and this passes through w’ool, in the form of vapour, to 
a much greater extent than through vegetable textures, 
which retain it on or near the surface. Wool is really 
cooler than vegetable fabrics, for heat is most felt when 
the skin cannot exhale freely through the clothing. The 
exhalations from the skin are the means provided by nature 
for cooling the body and maintaining an equable tem- 
perature, and wool is most pervious to such exhalations. 
Another advantage attributed to wool is the fact of its 
being a non-conductor of electricity. A woollen garment 
has the merit also of affording more protection to the back 
(the necessity of which has been already dwelt upon at 
p. 661) than either linen, silk, or cotton, which, although 
lookhiij cool, afford no protection in this respect. Persons 
who say they cannot wear flannel next the skin may' do so 
at first over very thin silk ; but if the thin, flexible woollen 
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clothing now manufactured is procured it will not irritate 
the most sensitive skin. It may be here remarked that 
there is no other special advantage to be derived from 
various advertised wool clothings which is not obtainable 
from good Welsh flannel. It would be well if all clothing 
were woollen^ but underclothing is of more importance 
as regards health than external clothing, and this should 
consist of flannel next to the skin. It is one of the best 
safeguards against fever, dysentery, and various disorders, 
and it should be remembered that it is as useful to women 
as to men. But the resident in the south will not at any 
period of the year require the warm woollen clothing 
necessary for those residing during the cold season in the 
northern provinces, when the skin, irritable from pro- 
longed heat, has to encounter the dry and piercing cold 
of the winters. Neither will the man devoted to office- 
work want the strong durable material desirable for the 
classes employed in outdoor occupation. Generally, light 
tweeds are the most useful external wear in India ; but 
every person should possess warmer clothing, which may 
be required at any time. During the rains, especially with 
children, much care is required. Flannel clothing should 
be insisted upon, and jacket and trousers should be made 
in one, so that the dress cannot be kicked off*. Lastly, 
clothing should be changed after exercise, and not allowed 
to dry on the body ; or, if it cannot be changed, some 
other garment should be put over it to limit evaporation 
and so prevent chill. 

BATHING. — ^The daily bath is an essential requisite in 
Indian life, and when the excessive action of the skin is 
recollected, and that in every square inch of skin there 
are some 3,000 perspiratory pores, the necessity of atten- 
tion to this organ becomes sufficiently apparent. But 
besides these little tubes there are large numbers of 
small glands, secreting an oily substance, which is con- 
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veyed through other minute orifices to the surface of the 
skin^ which it thus insensibly lubricates^ while freeing 
the body of material no longer required in the system. 
It is therefore not only external impurity but also internal 
waste which finds its way to the surface, to the extent 
of about 10 grains per hour, which has to be removed. 
If this oily secretion and the perspiration are left undis- 
turbed, the pores become blocked up, a safety-valve of 
health is closed, and some malady is almost certain to 
ensue. In India, moreover, there is at all times a greater 
action of the skin than in temperate climates, and if more 
attention is not paid to this organ the health will very 
soon suffer. The bath is, therefore, an essential part of 
the ordinary daily routine, if only as a matter of cleanli- 
ness. But it also may be regarded as a general tonic, im- 
parting or maintaining vigour and energy, and fortifying 
the system against the influences of climate. Whether 
cold, tepid, or warm water is used, must be decided by 
the effect produced. There are many persons who after a 
cold bath feel a pleasurable glow over the whole surface. 
To these the cold bath cannot fail to be beneficial. On 
the other hand, there are numerous individuals who after 
a cold bath feel depressed, languid, and as if shrivelled, 
and whose cutaneous surface does not answer the shock 
of the cold water by any reaction. If this occurs, or if 
the fingers become at all cold or white after bathing, cold 
water must be abandoned, and tepid or even warm water 
substituted. Women who have miscarried should avoid 
too cold baths ; neither are they advisable immediately 
before or during the monthly period. Some persons will 
bear a cold bath in the warm weather but not in the cold 
season. The extreme of too hot water must be guarded 
against ; otherwise gradually the habit of bathing in very 
hot water will be contracted, to the enfeeblement of the 
skin and weakening of the system. A child’s bathing 
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water should be not cold enough to dnve the blood from 
the surface_, and not warm enough to induce the child to 
stay in the water. Bathing in ^ chunamed * baths is not re- 
commended, as the water there is often very cold, and the 
shock may be too great. Many persons have with truth 
dated the origin of fever or ‘ liver ’ to an imprudent plunge. 
Where there is a large lake or river, free from crocodiles, 
leeches, or other dangerous living things, bathing may be 
safely indulged in, with necessary precautions against the 
sun. When thus bathing, the body should be a little 
warm, not chilly, and the plunge should be made at once. 
The best time for bathing is a couple of hours after a 
meal. Bathing should be avoided when suffering from 
fatigue ; and on leaving the bath, although the person 
may feel invigorated, too violent exercise should not bo 
taken. Sea-bathing is not often practicable in India, but 
in many cases of debility sea-water may be beneficially 
used. For temperature of baths, Appendix^ Haths, 
HOUSES. — Europeans in India seldom have much 
choice of a house, the number in up-country stations 
being generally exceeded by the number of residents. 
And the majority of these Indian bungalows are not what 
is requisite for health or comfort. Although affording 
sufficient space, they are frequently not at all raised from 
the surface of the ground. Sometimes there is only an 
earthen flooring. They are mostly constructed of porous 
material, as inferior or sunburnt bricks and mud, and 
they are in many localities covered witli an old, some- 
times rotting, ‘chopper,’ or thatch. As a consequence, 
during the monsoon — especially in those parts of the 
country where the rains are heavy and the atmosphere 
saturated with moisture — damp rises from below, and 
damp permeates into and percolates through the walls, 
while not unfrequently the vitiated atmosphere caused by 
a mouldy, rotting thatch is recognised by the sense of 
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smell. Most Indian bungalows in up-country stations 
have been originally built hurriedly, and as cheaply as 
possible. The majority of occupants being but temporary 
sojourners, few have cared to expend money on dwelling- 
houses. Many of the best houses have attained their 
dimensions by periodical additions to small temporary 
erections. 

It is impossible to frame rules for the construction of a dwelling- 
house adapted for Europeans and suitable for every part of India^ as the 
material available and the climate differ in various parts of the country. 
ISpeaking generally^ a dwelling-house in India should be elevated four or 
live feet from the earth, by wdiicli greater freedom from damp and greater 
coolness are secured, and the entrance of snakes or other noxious living 
things is rendered more unlikely. The walls should be of masonry, as 
thin as compatible with strength. The idea that very thick walls pre- 
vent heat is a mistaken one, as massive walls, thoroughly heated by the 
sun s rays, do not cool during the night. The best material for floors is 
smoothly hewn stone of a n on-porous description, Venetian tiles, or 
wood where there are no white ants. ‘ Chunam ’ is liable to break, to 
require constant repairs, and unless thickly co\ ered it feels cold, while 
thick coverings harbour dirt and inswts. But almost anything is prefer- 
able to the ordinary beaten earth floor, from which not only damp but 
bad air rises ; for the atmosphere does not end where the earth begins, 
but permeates it in all directions. For the roof there is nothing better 
than well-fitting tiles, which should be large and heavy enough to pre- 
vent crows displacing tliem. Instead of lath and plaster ceilings, *chuts,* 
made of whitewashed cotton cloth, are commonly used. To this there 
is no objection, provided the chuts are well secured, so os to prevent in- 
gress into the space between the roof and ceiling of sparrows, bats, or 
pigeons. Similar care must be taken that all apertures between the wall 
and overhanging roof are well stopped ; otherwise birds, squirrels, rats, 
bandecoots, and cats will find their way into the interior. Such in- 
truders dying in the roof give rise to much trouble and to disagreeable 
effluvia ; wliile the noise they make, especially at night, is anything but 
pleosaht or conducive to repose. As a rule, Indian houses should pos- 
sess chimneys and fire])lace8. Such apertures tend to the ventilation of 
the apartment, and fires may be advisable on account of damp, while in 
the northerly districts fires are always acceptable, if not actually neces- 
sary, during the cold weather. Verandahs c-annut he dispensed with, 
and their breadth can scarcely be loo great. Doors and windows should 
be furnished with chicks opening in frames — serviceable alike for keeping 
out glare and insects. A sufficiency of light is a desideratum not always 
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secured. For if the origiual coustructiou admits sufficient, it is often 
shut out, under the idea of promoting coolness. The great Importance 
of solar light is referred to under Anarmia and Scurvy (pp. 47, 381), 
both being diseases to which deficiency of light predisposes. Lastly, the 
colouring of the inner walls should be a neutral tint, instead of the glar- 
ing whitewash so often seen. 

As regards sitCj the first thing to look for is natural drainage, and 
therefore a slight elevation of the ground will bo the preferable locality. 
But the surface of some districts is so flat that this desideratum cannot 
be secured — so level, that good drainage is not even possible — and where 
this is the cose elevation of the dwelling-house is the more requisite. The 
windward position to any marsh, pond, or native village, a gravelly soil, 
a dry substratum of soil, the absence of rocks or hills, which would radiate 
heat on the house, the facility of procuring water for garden purposes, 
the proximity of trees, not overhanging the house, but affording shade in 
the immediate neighbouihood, are all desiderata which should be if pos- 
sible secured. 

The position of the house is to be determined as far as possible by the 
direction of the prevailing wind and the diunial sun-line. But as these do 
not generally correspond, that position should be taken which will secure 
the greatest amount of perflation by the prevailing breeze, through the 
front and back, and the minimum of sunshine passing directly into the 
house, in similar directions. 

Space , — The space in European barracks found neces- 
sary for the soldier is 90 superficial feet and 1,800 cubic 
feet per man in the dormitories, and private houses should 
not give less. In European hospitals 120 superficial feet 
and 2,400 cubic feet are allowed, showing the greater 
necessity of fresh air and ventilation in the sick-chamber* 
But no artificial ventilation and no amount of cubic space 
will obviate the necessity of natural ventilation, and this 
is only obtained by open doors and windows. In the hot 
season, it is necessary to close the doors and windows 
during the day, to prevent the entrance of hot air ; but 
on the approach of sunset doors and windows should be 
thrown open for the free admission of air throughout the 
whole dwelling. 

The impurities found in air are mentioned at p. 732. At present, we 
are only considering tbe gaseous and organic emanations from the lungs 
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and skin of persons resident in a house, and particularly of the occupants 
of a sleeping-room. The principal object of breathing is to maintain the 
blood in a state of purity, and to render it capable of aflbrding to all 
parts of the body the materials necessary to maintain nutrition and 
vitality. AVhen an adult is in a state of rest every breath conveys about 
1 pint of air into the lungs, or 18 pints every minute, or 57 hogsheads in 
24 hours. By the process of thtj chculation 8 pints of blood every 
minute, or 24 hogslieads every 24 hours, meet the air in tlie delicate 
tissues of the lungs, hero the blood parts with the carbon or effete 
material it has received from the tissues, and takes the oxygen it receives 
from the air. The air when it leaves the lungs is composed principally 
of carbonic aci<l, which is a poisonous gas, and will neither support life, 
nor even the flame a candU‘. But fUher matters besides carbonic acid 
are constantly thrown off by the lungs, and by the skin, \iz., watery 
vapour, and microscopical atoms of organic matter. When the air of an 
inhabited room is thus vitiated to the extent of *7 per ],0()J cubic feet of 
air, the vitiation becomes percepti))le to the sense of smell. Persons 
sleeping under such circura^tauces w ake in tlio morning unrefreslied and 
suffering from headache. They lose their app<‘tites, become enfeebled, and 
more liable to various disorders. If the contamination of the air is still 
greater, some form of fever, probably typhus, w'ill he excited. If the air is 
excessively charged w’ith the products of respiration, and with emanations 
from the skin, tliose breathing it must die, as occurred in the Black Hole 
of Calcutta when, in 1756, out of 146 prisoners confined, 123 expired in 
one night. It may be stated as an axiom that the most ordinarily im- 
pure external air is less deleterious than that arising from overcrowding, 
or want of ventilation in dwellings, and especially in sleeping-apartments. 

CONSEBVAKCT. — Persons cannot be too particular 
regarding conservancy. Otherwise, the sweeper will re- 
move bath-room refuse and deposit it in any corner. 
Hence it may become the cause of disease, probably of 
enteric fever {vide p. 240). All bath-room refuse should 
be first disinfected by dry earth {vide p. 736) and then 
taken away and buried. It should also be recollected 
that Indian cattle and sheep will greedily devour human 
ordure, especially in the hot season, when grass is scanty. 
In this manner the germs of certain maladies — tapeworm, 
for instance — may be conveyed, with flesh food, into the 
human system {vide p. 483). 

GOirBUCT OF THE PASSIONS.™ There is a proverb. 
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borrowed from the Persians, that Uhe proper devil of 
mankind is man,’ and it is a fact that the state of health 
of Europeans in India depends much on the control 
exerted over the enemy within. Moderation in all matters, 
whether in eating or drinking, business or pleasure, is one 
golden rule ; another, equally important, being the en- 
deavour to avoid those fits of irritability to which the 
European, fretful from heat of climate, and often annoyed 
by the not understood, dilatory, or otherwise objectionable 
conduct of the Natives, is apt to give way. It is a fact 
that ague at least not nnfrequently follows, in persons 
predisposed to the affection, fits of passion, or other 
mental excitement. The menu sana is even more than 
ordinarily dcsimble in India, as a security for the corpus 
sanum, 

MANKEE OF LIFE DTJEING EPIDEMICS.— When 
epidemic disease, as cholera, for instance, occurs, it will 
be best not to make any decided change in the manner 
of life. Caution as regards diet, exposure, fatigue, and 
local sanitation will be advisable, but any sudden change 
of habit which may tend to unsettle the system should be 
avoided. Neither should spasmodic sanitary measures be 
attempted at such times, as the disturbance of masses of 
filth during an epidemic season may be followed by in- 
crease of disease. Fear of disease should be guarded 
againstj, if not altogether dispelled, by the recollection 
that even during the worst epidemics immunity is the 
rule, and not attack. 
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CHAPTER VII 

THE MANAGEMENT OF THE ST CK- ROOM 

Appearance op the Sick-Room. — The whitewashed walls 
of an Indian bungalow are not conducive to the repose 
demanded by a patient. The best colour for the sick 
room is a uniform neutral tint, such as light green, buff, 
or slate colour. The windows should be so arranged as 
to admit, except in some diseases of the eye and brain, 
abundance of light, or at least as much as is agreeable to 
the patient. Light is a stimulus to the body, and the 
mistake is often made of shutting out the light too much. 
The windows should not be surrounded by woollen 
curtains, a plain green blind, or ^ chick * tempering the 
light sufficiently, and, if necessary, cutting off outside 
objects from the patient’s view. All hangings and curtains, 
particularly woollen textures, should be avoided, as they 
may become harbourers of the germs of disease. For the 
same reason carpets should as much as possible be 
dispensed with, although it is advisable to have something 
to deaden the noise where the most traffic occurs. Each 
morning carpets or mats should be quietly taken out, and 
be thoroughly shaken and aired. The floor should be 
wiped with a damp cloth. If achunam floor is broken up, 
it will absorb not only fluid and moisture, but probably 
also disease germs. Therefore any holes in the chunam 
floor of a sick-chamber should be repaired immediately. 
A wooden floor, if not polished, requires even greater car© 
and cleanliness than the chunam floor. The porous brick 



698 


THE MANAGEMENT OP THE SICK-ROOM 


flooring and the ‘ rammed earth ’ floor sometimes found 
in bungalows are in every way objectionable. Leeping or 
smearing an earthen floor with wet cow-dung, of which 
the Natives are so fond, is, from concealing dirt and the 
attendant damp, less desirable than simply sweeping. If 
a patient with a contagious disorder must be treated on 
an earthen floor, it will be advisable to slightly scrape the 
floor every day. In cholera, fresh dry earth should be 
placed around the bed. The less furniture in the sick- 
room, the more air there will be for the patient, and there- 
fore furniture not required for use had better be removed. 
Cushions and covers should also be dis 2 :)ensed with. Beds 
having iron frames are less liable to harbour either the 
germs of disease or insects. The bed-head should if 
practicable point to the north, for the reasons given at 
p. 683. But it should not face a window so as to expose the 
patient’s face to the light ; it should not be side on to a 
wall; at least ten inches should intervene between the 
bed-head and a wall ; and it should not be in any position, 
as between windows and doors or fireplaces, exposing the 
patient to a draught. The room should be made bright 
and cheerful by flowers, pictures, books, or other things 
pleasant to the patient. Such objects should not, however, 
be intruded on his attention, and if they create disgust, 
or excitement, or feverishness, they should be quietly 
removed. 

Aspect op the Sick-Room. — When practicable, it wiU 
be most frequently advisable to take the coolest room. 
Unless in the cold weather of Northern India, when cold 
north-east winds often prevail, the room which admits 
the greatest amount of iierflation by the prevailing breeze, 
and the minimum of sunshine passing directly on it, will 
be the apartment best suited for an invalid. 

Cl!eanlines8 of the Sick-Room. — This can never be 
thorough when carpets are nailed down so that they can- 
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not be removed to be shaken and aired. In fevers the 
bed-linen under the patient should be changed at least 
once a day. The upper sheet, if not soiled, may be used 
next day after airing as the under one. The pillow cases 
should also be changed daily. Patients suffering from 
contagious diseases should have the whole of their bedding 
changed every day {inde p. 703). Bath-rooms, closets, or 
cupboards should not be made the repository of un- 
necessary articles, and used clothing or bed-linen should 
never be put in such places. These things should be 
immediately disinfected (vide A 2 >pcndix, No. 122). 

Conservancy op the Sick-Eoom. — Unless required 
for inspection, the dejections should be received in a 
utensil charged with some disinfecting agent and buried 
{vide Appendix. No. 126). When the dejections are pre- 
served for inspection, they should be put in an outhouse, 
and not in a room or bath-room adjoining the sick- 
chamber. Great care should be taken that urine does not 
come into contact with the chunam floor of the bath-room 
usuall}" found in Indian bungalows. The absorption of 
fluid by a broken chunam floor has been referred to 
(p. 697) ; but there is an additional reason why urine 
should not be permitted to come in contact with chunam. 
If this occurs chemical action takes place, and ammoniacal 
odours are emitted. This will happen even when the 
chunam floor is not broken up, but much more quickly 
and powerfully when holes exist. 

Deodorisation and Disinfection op the Sick-Eoom. 
Vide Appendix y Nos. 118 to 125. 

Dietetics op the Sick-Eoom. — Although we now 
know better than to starve persons because they are sick, 
yet the sick cannot take the same food as the healthy. 
When a person has fever (the majority of diseases being 
thus accompanied), the appetite for solid food is gone, 
and therefore all nourishment must be given in a liquid 
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form. Milk is an article which all may take in almost any 
illness ; and in some cases of bowel complaint, milk diet 
alone is often taken with benefit (wciepp. 194, 244). If 
good fresh milk cannot be obtained, preserved milk may 
be tried. Cold milk is sometimes more agreeable than 
warm. It ma}’’ require the addition of limewater when 
there is acidity of the stomach or gastric disease present, 
and it may be necessary to give the milk in small 
quantities, repeated often, and in this w'ay, when ice-cold, 
it may be administered to irritable stomachs with the 
best effect. Cold water, and sometimes even ice-cold 
water, is a most beneficial drink, which patients may take 
as often as they wish, provided too much be not taken at 
any one time. Tea is often comforting to sick people, 
and may be given without harm if sufiiciently diluted with 
milk. Other fluids suitable for invalids are beef tea, 
chicken, veal, or mutton broth, chicken jelly, bread jelly, 
flour and milk, Liebig’s raw-meat soup, gruel, &c. (vide 
Addendum). Raw eggs beaten with milk are frequently 
useful, and occaHionnUy arrowroot and other farinaceous 
foods. 

When the appetite returns, and a desire for solid food 
is felt, much care should be taken for some days. Boiled 
fish, chicken or mutton, with bread and dry toast, will 
generally be the best diet. Vegetables are not recom- 
mended. Jelly, blanc-mauge, light puddings made of 
tapioca, sago, or rice, may be given, and an egg for 
breakfast, or in the evening. But generally all prepara- 
tions made from wheat flour, oats, grits, barley, are to be 
preferred in recovery from fevers, to tapioca, cornflour, 
rice, sago, or semolina. As a rule no stimulants need be 
given until the stage of convalescence, when two or three 
glasses of good port or claret may be taken daily. In 
instanced when disease assumes a tendency to sinking, 
stimulants most be administered freely \ but no general 
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rules can be laid down (vide Enteric Fever, p. 245) . When 
food is given to either the sick or convalescent, only a 
little should be brought at a time, and that in a tempting 
form, and frequently. A large basin of beef-tea or bread 
and milk is often refused, when a small quantity offered 
in a tempting manner would be taken. But the patient 
should not be too much pressed to take food, especially 
when it is apparent that he has no desire for it. Par- 
ticular care should be taken that the i^atient is not 
neglected at night. Weak patients are often not able to 
take food till nearl}^ forenoon, and an egg or beef-tea 
given during the night will probably prevent this ; for 
there is a want of staying-power in sickness, which is 
particularly felt during the night. If food is declined 
the patient should be asked if there is anything he prefers, 
and if reasonable it may bo provided, for the food most 
relished is generally that most needed. Food offered should 
always be fresh ; it should never be left in the sick-room, 
and no cooking should ever be allowed in the sick-chamber. 

When during convalescence the appetite is bad, tonics 
are generally desirable. To most invalids in India a large 
amount of quinine, or perhaps of arsenic, will have been 
given, so that more of these remedies will probably not be 
desirable (ridr p. 2(J7, small type). Under such circum- 
stances, if the malady has been one affecting the bowels, 
acids may be taken with advantage, such as Recipe 34. 
If the malady has been fever (excepting enteric), malarial 
fever, ague, influenza, or neuralgic affections, an infu- 
sion of the Indian plants chiretia or kreat, may be taken, 
which possess tonic and anti-periodic powers. An infusion 
may be made by pouring a pint of boiling water on three 
oinces of dried chiretta and standing for half an hour. 
Dose of the stained infusion, one to two ounces. A con- 
centrated tincture has been prepared called kreaf kahnva 
which is an excellent tonic after the maladies named 
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above ; also exerting a preventive influence against so- 
called malarious diseases. It is a safe tonic for children. 
Dose for an adult^ from one to two drachms in a little 
water. For children according to table of proportions 
at p. 6. 

Nueses, Duties op. — The nurse must remember that 
she is not to diagnose the case, but to repeat all symptoms 
to the doctor, and leave him to draw his own conclusions. 
If a nurse wishes to serve a doctor, she must, in his absence, 
use her five senses to detect anything that can add to his 
knowledge of the case. There are no such things as 
^ trifles ’ in nursing. Nothing is beneath notice, and the 
more minute the observations the better. Among the 
prominent duties of the nurse are, to see to the cleanliness 
of the patient, to make provisions for his food, to note the 
quality, the time at which it is taken, and the quantity ; 
to note the temperature as directed ; to see that the ex- 
cretions are preserved or measured as directed, or other- 
wise to notice their appearance; to note the periods of 
sleep, the expressions used by the patient, and any change 
in his appearance or demeanour. 

Nuksing of Helpless Patients. — The patient’s 
strength should be saved ; he should not be permitted to 
excite himself or to exert himself unnecessarily, and he 
should never be waked to take medicine. When patients 
are weak or have been a long time in bed, there is a 
tendency to faint when they are raised into an erect 
posture. Therefore such patients should be removed 
from the horizontal position as little as possible. When 
washing patients the points to be secured are not to tire 
and not to chill. Washing should be done after food, and 
part of the person should be washed at one time. When 
beds or clothing require changing, a time should be chosen 
when the patient is least exhausted, as half an hour after 
food. 
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A patimt^s bed may he changed by bringing another bed 
alongside, and sliding the patient from one to the other, 
or lifting him in a sheet. The new bed should be placed 
by the side of the old one, but sufficiently distant to allow 
a space between the two for attendants to move freely. 
Then, the patient being carried feet foremost over the foot 
of the old bed, so as to clear it, he should be carried head 
foremost over the foot of the new bed, the attendants 
walking along the sides of the bed, and lowering the 
patient steadily into the proper place. Or, if there is space, 
the bed-heads may be placed end to end, and the patient 
may be lifted out of the first and over it into the second. 

Changing the Sheetf^ of H<‘Ipless Patientfi, — Roll up, 
lengthways, half of the dirty sheet, and push the roll 
under the side of the patient. Then roll up one half of 
the clean sheet, and spread the other half over the side of 
the bed from which the dirty sheet has been removed, 
and, tucking it under the mattress, place the roll alongside 
the roll of the dirty sheet. Then gently raise the patient, 
and turn him over the rolls of sheets, or draw the rolls 
under him. Then take away the dirty sheet and unfold 
the clean one. When the patient can be raised, it maybe 
convenient to roll the sheets from the head towards the foot 
of the bed. The patient should be raised into a sitting 
posture, the dirty sheet should be rolled, and the clean one 
spread down to the buttocks. Then the patient should 
lie down, and, the legs and buttocks being raised, the 
dirty sheet may be drawn away, and the clean one brought 
down. 

Changing the Clothef^ of Helplesa Patients. — This should 
be done without uncovering or raising the person. The 
dress should be taken from over each arm, and then drawn 
out from under the body. The arms should be placed in 
the sleeves of the clean garment, the body of which*should 
bei placed over the patient’s head, and drawn down without 
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lifting the shoulders. A ^divided dress’ has been in- 
vented which is very convenient. 

Position of Helpless Patients in Bed, — Every sick-bed 
should be provided with a rope, and transverse handle 
hanging above it, by which the patient will often be able 
to slightly raise himself, and so materially assist his nurses. 
Or a substitute for the rope and handle is a long towel 
fastened to the foot of the bed. When pillows are used to 
raise a patient in bed, they should not be piled one on top 
of the other under the patient’s head, as this has only the 
effect of raising the head and pressing the chin forward on 
the chest, a position irksome to the patient, and which 
obstructs the breathing. The jiillows should be placed 
under the patient’s back as well as his head, commencing 
at the small of the back, and rising gradually to where a 
pillow is placed for the head. When the upper part of 
the body is raised, there is a tendency for the patient to slip 
downwards. A foot-board with a pillow for the feet to 
rest against will prevent this, but often the j^atient can- 
not bear his feet against the board. Under such circum- 
stances a pad, or an air or water cushion, either horseshoe- 
shaped or circular, with a hole in the centre, may be put 
under the buttocks of the patient, and tied by two tapes 
to the head or sides of the bed, and thus a fixed obstruction 
will be opposed to the buttocks slipping down. 

Feeding Helpless Patients, — When necessary to give 
food, drink, or medicine to a patient, the head, and, if 
possible, the upper part of the body, should be raised. For 
fluids, a feeding-cup should be employed. Where this is 
not provided, a spoon, a glass, or a mug may be used. 
When the latter are used they should be only half-filled. 
If too full, the fluid is sure to be spilt. 

The Bed^pan for Helpless Patients. — The bed-pan should 
be used w’ith great care, and with as little disturbance as 
possible to the patient, especially when injury necessitates 
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its nse. There are two kinds of bed-pans — the circular 
and the slipper. When the circular bed-pan is used, the 
patient will have to be lifted by two or three attendants, 
and the pan slipped under him. With the slipper bed- 
pan the patient should be raised at one side, and the thin 
end introduced under the buttocks. 

Quiet in the Sick-Eoom. — None but the attendants 
required should be admitted. A patient is often unwilling 
to talk, and excitement always does harm. Asking un- 
necessary even if sympathising questions, whispering, 
walking on tiptoe, rustling garments, or creaking shoes, 
and all unnecessary noise, both inside and outside the 
house, should be avoided. 

Temperature op the Sick-Eoom. — In a temperate 
climate, unless in some particular forms of disease, the 
temperature of the sick-room should range between 65® 
and 70® Fahr. But in India it will frequently be much 
higher, and the use of punkahs, or even of tatties, although 
often undesirable, cannot always be dispensed with. 
Whatever the temperature may be, every care should be 
given to maintain it equahhy especially when dealing with 
affections of the chest. Daring the spring and autumnal 
seasons in the more northerly parts of India, there is a 
great difference of temperature between the night and 
day, particularly apparent in the early morning; when 
extraordinary care should be taken to prevent a patient 
being chilled. At page 676 chill is mentioned as a fertile 
source of disease in India, and the liability to take cold 
in a hot climate is insisted upon. As such is the case 
with persons in health, the sick must be doubly sus- 
ceptible. 

Ventilation op the Sioz-Room. — The amount of air 
required for breathing ; the impurities in air ; the disease 
germs which arise from the sick ; and the necessity of 
ventilation to remove or destroy these germs, are detailed 
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at pp. 694^ 732. In Indian bungalows the entrance of 
fresh air into the apartment and the exit of foul air from 
the room are only to be obtained through the doors and 
windows^ and in many parts of the country at some 
seasons of the year the hot winds forbid opening doors 
and windows during the day. Much, however, may be 
done by the arrangement of doors and windows in differ- 
ent parts of the house, so that fresh air from outside the 
house may enter the chamber; and for this nearly all 
houses require different arrangements. The purity of a 
sick-room may be judged of by noticing whether there is 
any perceptible odour on entering the room. A better 
test is placing a wide-mouthed bottle in the room for some 
hours, and then pouring a little clear lime-water (Recipe 
25) into it, and shaking it. If the air is impure, the fluid 
will become more or less milky in appearance. 

Visiting the Sick-Room. — Visitors should be guided 
by the medical attendant as regards time of interview 
and subjects mentioned. They should not make a noise, 
nor speak in whispers, nor walk about on tiptoe. They 
should avoid talking about the patient and asking 
questions. If there is any breeze, visitors should remain 
on the side of the bed to which the air approaches. The 
mouth should be kept closed, as the penalty of breathing 
with the mouth open may be infection, which is much 
less likely to occur through the nose [vide p. 671). 
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PRESCRIPTIONS 

The prescriptions to be made up from the small medicine case to 
accompany this volume, or from articles procurable in the bazaars, 
are placed first under the following headings, and are separated 
by a double line from the prescriptions to be procured from che- 
mists. For the peculiar action of these medicines vide page 8. 
The first prescriptions are those referred to in the large type of 
the preceding chapters ; the others, to be procured from chemists, 
and are those referred to in the small type. 

Aperients and Purgatives 

The above terms sufficiently denote the action of these kinds 
of medicines. But many have influence on different internal 
organs, and are therefore of use under different conditions. 

1. Take of Podophyllum resin . . . grain, one sixth. 

„ Compound Khuharh Pill . . grains, two and a halt. 

„ £.\tract of Hyoscyamus . . grain, one and a quarter. 

Mix well, and make into one pill. To be coated tasteless. 

The pill may be taken at night, and, if not acting sufficiently, Kecipe 
2, or citrate of magnesia {vide p. 16), or some mineral water, or a Seid- 
litz powder, may be taken in the morning. Ordinarily one of the pills 
will be sufficient, although some will require two, or even three. 

This pill is carried ready-made in the medicine case designed to ac- 
company the volume. It should be supplied in a tasteless capsule which 
quickly dissolves In the stomach. It is as good a pill for general use as 
can be devised. It is therefore referred to in the foregoing chapters for 
maladies for which nothing could be better suited. But it is sometimes 
recommended (as indeed are various other prescriptions) as a suiistitate 
for medicine which could not be included in the medicine chest, or pro- 
cured except from a chemist’s. But no pill get devised voUl suit all 
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peo/pU at all times. If, therefore, anyone consulting this book possesses 
a recipe which experience has shown acts satisfactorily, such recipe may 
be used when this prescription is recommended. Otherwise, Recipe No. 1 
not answering, Recipa 7 maybe procured for ordinary use, and Recipes 
9, 10, 18, 14, for occasional use. 

2. Take of Sulphate of Soda . . . drachms, six. 

„ Tincture of Ginger . . . minims, twenty. 

„ Water, distilled . . . ounces, two. 

Mix well, and make a draught. An aperient, which may be taken 
alone, or used in the morning to assist the action of pills taken overnight. 
If a quicker action is required, the draughts may he taken three or four 
hours after the pills. The quantity of sulphate of soda may be increased 
by one or two drachms if the above prescription is not sufficiently power- 
ful ; or if too strong, the amount may be diminished. 

3. Take of Sulphate of Soda . . . drachms, six. 

„ Quinine grains, twenty. 

„ Sulphate of Iron (the Jlera^) 

of the bazlars). . ) 

„ Water, distilled . . , ounces eight. 

Mix well, and make a mixture. Dose — two table-spoonfuls every 
four hours, A tonic and aperient. Useful in affections of the spleen, 
and for amenorrhoea ; also for thread-worms. 


4. Take of Sulphate of Soda . . . drachms, six. 

„ Dilute Sulphuric Acid , . drachm, one. 

„ Infusion of Roseleaves . . ounces, eight. 

Mix well, and make a mixture. Dose — two table-spoonfuls every four 
hours. A cooling aperient with astringent action. Useful in miscarriage, 
menorrhagia, epistaxis, and in other cases where loss of blood occurs. 

5. Take of Sulphate of Magnesia . . drachms, six. 

„ Tincture of Digitalis . . minims, eight. 

„ Camphor Mixture . . . ounces, two. 

Mix well, and make a draught. An aperient and sedative. Usefhl 
in asthmatic attacks with constipation. 

6. Take of Bicarbonate of Magnesia . . grains, ten. 

„ Bicarbonate of Soda . . . grains, eight. 

Compound Senna Mixture . . ounce, one. 

Mix well, and make a draught. An antacid and aperient. Useful in 
dy spepsia and liver affections. 
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Take of Euonymin 
„ Extract of Hyoscyamus 

„ Extract of Gentian . 

fj Extract of Belladonna 

Mix well, and make into twelve pilla. 


occasionally. A good vegetable aperient for liver. 


grains, twelve, 
grains, eighteen, 
grains, eighteen, 
grains, three. 

Dose — one, two, or three 


8. Take of Blue Pill grains, five. 

„ Calomel grains, five. 

Mix well, and make into two pills. A strong purgative ; for use only 
as prescribed in preceding chapters. 

9. Take of Blue l*ill grains, five. 

„ Compound Extract of Colocynth grains, five. 

Mix well, and make into two pills. A moderate purgative ; for occa- 
sional use. 


10. Take of Compound Extract of Colocynth grains, five. 

„ Compound Khubarb Pill . . grains, five. 

Mix well, and make into two pills. A mild purgative ; for occasional 
use. 


11. Take of Calomel grains, five. 

„ Compound Jalap Powder . drachm, one. 

Mix well, and make a powder. A strong purgative, producing 
watery stools. Used in dropsical allections. 

12. Take of Podophyllum resin . . . grain, one and a half. 

„ Compound Extract of Colocynth grains, thirty. 

„ Ipecacuanha Powder . . grains, four. 

Mix well, with a little gum, and divide into twelve pills. Dose — one 
twice a day. In liver affections, and for constipation. 


13. Take of Extract of Aloes (Glacial) . grains, fifteen. 

„ Powdered prepared Castile Soap grains, fifteen. 

„ Extract of Glycyrrhiza . , grains, fifteen. 

„ Ipecacuanha Powder . . grains, two. 

Mix well, and make into twelve pills. One or two for a dose. A 
mild aperient, and a good dinner pill, taken a quarter of an hour affer 
dinner. 


14. Take of Pill Aloes and Myrrh 
„ Blue Pill 

„ Extract of Taraxacum 

„ Extract of Stramonium 

Jllix well, and make into two pills. 


. . grains, three. 

. . grain, one. 

. . grains, two. 

. . grain, one half. 

Useful in asthma, 
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15. Talcd of Sulpliate of Iron . . . scruple; one. 

Extract of Aloes (Glacial) . grains, fifteen. 

„ Powdered Bhubarb . . . scruple, one. 

Mix well, and make twelve pills. Two for a dose. A good aperient 
for weakly constipated persons, and for delayed monthly courses. 

16. Take of Powdered Rhubarb . . . ounce, one. 

„ Powdered Ginger . . . ounce, one half. 

„ Carbonate of Magnesia . . ounces, three. 

Mix well in a mortar. This is known as * Gregory’s Powder.’ Rose 
— ^half a tea-spoonful to a tea-spoonful, in a little peppermint water. For 
indigestion and acidity of the stomach. It may be used for children from 
two to three years old in ten- or twelve-grain doses, when a mild purga- 
tive is required. It may be given at night, and be followed by a tea- 
spoonful of castor-oil in the morning. 


Alteratives 

AJfceratives are medicines given to alter the condition of the 
blood, or the secretions of the kidneys, liver, and bowels. 

17. Take of Compound Ipecacuanha Powder ] 

(Dover^s Poioder) . . j ^ ’ 

„ Quinine . . . « . grains, three. 

„ Ipecacuanha Powder * . grain, one. 

Mix well, and make a powder. To be taken at bed-time. For dysen- 
tery, diarrhoea, and liver afiections. It may be necessary to omit the 
ipecacuanha powder if it causes nausea or sickness. 

18. Take of Compound Ipecacuanha Powder ] 

{Dover^s Powder) , • j ® ’ 

„ Quinine g^fl'in, one. 

Mix well, and make a powder. Rose — one night and morning for a 
child two years old. For a child one year old, half the quantity. For a 
child Ajl months old, one quarter. For infantile diarrhoea with fever. 


19. Take of Bromide of Potassium , . drachm, one. 

„ Water, distilled . . . ounces, six. 

Make a mixture. Rose — two tabhi-spoonfuls three times a day. For 
nervous afiections. ( Vide note to Recipe 21 .) 


20. Take of Bromide of Potassium 

„ Spirits of Nitrous Ether . 

White Sugar . 

„ Water, distilled . • 


drachm, half, 
drachm, half, 
drachm, one. 
ounce, one and a half. 
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Mix well, and make a mixture. Dose — a teanspoonful every second 
hour for a child from one to two years old. Two tea-spoonfuls after 
two years old. For nervous affections and convulsions of children. 


21. Take of Iodide of Potassium , . drachm, one. 

„ Water, distilled . . . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day. For 
syphilitic diseases, and various other morbid deposits. 

Note . — ^Iodide and bromide of potassium as in Becipes 19, 20, and 
21, after being taken for some time (days in some persons, weeks in 
others), may produce symptoms of cold in the head, sore-throat, or an 
eruption of pimples on the body. When this occurs the medicine should 
be stopped. 

22. Take of Bicarbonate of Magnesia . . grains, fifteen. 

„ Oil of Aniseed . . . drops, two. 

„ Water, distilled . ♦ . ounce, one and a half. 

Make a mixture. Dose — one tea-spoonful occasionally for an infant 
from six months to one year old, with flatulence or ‘wind on the 
stomach.’ At less than six months old, half a tea-spoonful. Useful also 
for the sickness of pregnancy, when the whole may be taken. 

23. Take of Calomel grains, two. 

„ Extract of Opium , . , grain, one quarter. 

^lix well, and make into a pill. Dose — one every three or four 
hours. Used when the specific action of mercury on the system is 
required. 

24. Take of Blue Pill .... grains, two. 

„ Extract of Opium . . . grain, quarter. 

„ Ipecacuanha Powder . . grain, quarter. 

Mix well, and make a pill. Dose — one every three or four hours. 
In dysentery or bad diarrhoea. 

Calomel and blue pill contained in the two last, recipes are prepara- 
tions of mercury, and it should be a rule, before prescribing any prepara- 
tion of mercury, to inquire if there be any peculiarity of constitution 
permitting very small doses of mercury to affect the system ; for it occa- 
sionally happens, owing to some constitutional idiosyncrasy, that even 
one dose of calomel or blue pill will produce salivation, and to such 
persons no preparation of mercury can be safely given. If ever calomel 
is given to children, it should be held in mind that it produces in children 
unnatural-looking stools having a greenish slimy appearance, and care 
must be taken that more mercurials are not administered with the view 
of correcting the condition they induce. 
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25. lAme-water . — Place one quart of pure cold water in a glazed 
earthen Yeasel, and add half an ounce of quicklime. Cover, let it stand 
for three hours, and pour off the clear liquid for use. The bottle in 
which it is kept should be provided with a stopper, as access of air spoils 
lime-water. For the same reason it should be made fresh every second 
or third day. Dose — from one to three ounces, several times daily, with 
a child’s food. Useful in teething, diarrhoea, indigestion, cholera, 
dysentery. 

26. Take of Powdered Rhubarb . . scruple, one. 

„ Sulphate of Soda . . . scruple, one. 

„ Aromatic Spirits of Ammonia drachm, one half. 

„ Peppermint Oil . . . drop, one. 

„ Water, distilled . . . ounces, two. 

Make a draught. For acidity, and in the sickness of pregnancy. 


27. Take of Solution of Potash . 

„ Tincture of Hyoscyamus . 

„ Tincture of Cinchona 

„ Infusion of Buchu . 


drachm, one. 
drachms, two. 
drachms, two. 
ounces, six. 


Make a mixture. Dose — two table-spoonfuls three times a day. 
chronic affections of the bladder. 


For 


28. Take of Bicarbonate of Soda 

„ Tincture of Hyoscyamus . 

„ Decoction of Pareira 


drachm, one. 
drachms, two. 
ounces, six. 


Make a mixture. Dose — two table-spoonfuls three times a day, 
chronic affections of the bladder. 


For 


29. Take of Salicylic Acid . . . grains, forty. 

„ Hydrochlorate of Morphia . grain, one. 

Mix well, and make into eight pills. One every four hours. For 
acute rheumatism. 


30. Take of Bicarbonate of Soda . . drachms, two. 

„ Colchicum Wine . . . drachms, two. 

„ Spirits of Nitrous Ether . . drachms, two. 

„ Water, distilled . . . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day. For 
gout or rheumatism. 


31. Take of Benzoic Acid . . . drachm, one. 

„ Carbonate of Ammonia . . drachm, one. 

„ Water, distilled . . . ounces, eight. 

Make*ii mixture. Dose — two table-spoonfuls three times a day. For 
chronic'cystitis, urinary disorders, and rheumatism, 
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32. Take of Bicarbonate of Soda 

. drachms, two. 

n 

Tincture of Khubarb 

. ounce, half. 

ft 

Tincture of Ginger . 

. drachm, one. 

n 

Spirits of Chloroform 

. drachm, one. 

ft 

Water, distilled 

. ounces, six. 


Make a mixture. Dose — two table-spoonfuls three times a daj. Use- 
ful in jaundice. 

33, Take of Extract of Taraxacum . . drachms, two. 

„ Dilute Muriatic Acid . . drachm, one. 

„ Infusion of Gentian . . ounces, eipht. 

Make a mixture. Dose — two table-spoonfuls three times a day. 
Shake the bottle before using. Useful in jaundice and for liver 
affections. 


84. Take of Dilute Nitric Acid . 

„ Dilute Hydrochloric Acid ^ 

„ I’incture of Ginger . 

„ Water, distilled 


drachm, one. 
drachm, one. 
drachm, one, 
ounces, eight. 


Make a mixture. Dose — two table-spoonfuls three times a day. In 
affections of the liver and dyspepsia. Also as a tonic, after dysentery 
and fevers. After taking this medicine the mouth should be well 
washed. ^ Hydrochloric acid is also called muriatic acid. 

35. Take of Bicarbonate of Potash . . drachm, one and a half. 

„ Water, distilled . , . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day. For 
fever and certain affections of the urine. Also sometimes useful as a 
lotion for extenial use in skin diseases. 


30. Effervescing Eraughts . — Dissolve twenty grtuns of Bicarbonate 
of Potash in two ounces of water, and add fourteen grains of Citric Acid 
when about to be taken. 

Or, dissolve seventeen grains of Bicarbonate of Soda in two ounces of 
water, and add ten grains of Citric Acid. For acidity of the stomach. 

Or, dissolve two drachms of Bicarbonate of Soda in eight ounces of 
water, and place in a bottle. Dissolve one drachm of Tartaric Acid in 
four ounces of water, and place in another bottle. Dose — two table- 
spoonfuls of the Soda Mixture with one table-spoonful of the Acid 
Mixture. Useful in fever, aud in the sickness of pregnancy. 

Effervescing Mixture with Chloroform , — Add to the Soda Mixture 
given in the last para, twenty minims of Chloroform. Shake well before 
‘using. For sickness and indigestion of pregnancy, also for sea-rickness. 

37, Take of Bicarbonate of Potash . . drachm, one, • 

„ Nitrate of Potash . » » drachm, half* 
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Take of Tincture of Ginger , . . drachm, one. 

„ Water, distilled . . , ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day. For 
indigestion or rheumatism, attended with scanty, high-coloured urine. 

Antispasmodics and Sedatives 

Antispasmodics are stimulating medicines usually combined 
with sedative or soothing agents. 

38. Take of Strong Tincture of Ginger . drachm, one. 

„ Aromatic Spirits of Ammonia drachm, one. 

„ Spirits of Nitrous Ether . , drachm, one. 

„ Brandy ..... ounce, one. 

Mix. Dose — one tea-spoonful in a glass of water hourly, or* every 
two hours. For a child six months old, three or four drops ; one year 
old six or seven drops ; two years old, ten or twelve drops, in a little 
w'ater. For diarrhcea and cholera. To be kept in a well-stoppered 
bottle. 


SO. Take of Chloroform .... drachm, one. 

„ Aromatic Spirits of Ammonia drachm, one. 

„ Chlorodyne .... drachms, two. 

„ Brandy ounce, one. 

Mix. Dose — one tea-spoonful in water every two, three, or four 
hours. For diarrhoea and cholera. This and Recipe 38 should be taken 
in as much water as will dilute the compound, so that it may not be 
unpleasantly strong to swallow. Shake the mixture before using. 

40. Take of Prepared Chalk . . . drachm, one. 

„ Aromatic Spirits of Ammonia drachms, two. 

„ Tincture of Opium . . , minims, forty. 

„ tJamphor Mixture . . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day. For 
dyspepsia and diarrhoea. 

41. Take of Extract of Conium . . . grains, three. 

„ Extract of Indian Hemp . , grain, one quarter. 

„ Camphor grain, one. 

Make a pill. Dose — one three times a day. For asthma and spas- 
modic bronchitis. 

Astringents 

Astidngents are medicines which, acting on different parts of 
the system, diminish the secretions of various organs. They also 
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when applied locally, contract the mouths of small bleeding 
blood-vessels, and prevent the continuance of loss of blood. 

42. Take of Powdered Alum . . . drachm, one. 

„ Water, distilled . . . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls every four hours. For 
miscarriage, menorrhagia, chronic dysentery. Also used as an external 
application for ulcers &c. 

43. Take of Dilute Sulphuric Acid . . drachms, two. 

„ Tincture of Ginger . . , drachm, one. 

„ Water, distilled . , . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls every four hours. For 
miscarriage, or bleeding from the lungs, also for dyspepsia. After taking 
this medicine the mouth should be well washed out. 

44. Take of Acetate of Lead , , ♦ grains, three. 

„ Tincture of Opium . , . drops, five. 

„ Water, distilled . , . ounce, one and a half. 

Make a draught. To be taken every three or four hours. For 
bleeding from the lungs. 

45. Take of Dilute Sulphuric Acid . . minims, twenty-five. 

„ Tincture of Opium . . . drops, eight. 

„ Water, distilled . . . ounce, one. 

Make a draught. To be taken three times a day. For bleeding from 
the lungs, or for bleeding from the .stomach. Useful also in diarrheea 
and cholera. The dose for a child six months old is half a tea-spoonful ; 
at a year old one tea-spoonful. A tea-spoonful contains nearly one drop 
of laudanum (or tincture of opium) ; and one small drop of laudanum for 
each year of a child's age is the ordinary dose. Any preparation con- 
taining opium must he given with great caution to children, on account 
of their susceptibility to the drug. The dose should not be repeated 
oftener than every four hours. 

46. Take of Gallic Acid . , • , grains, five. 

„ Water, distilled . • . ounces, two. 

Make a draught. To be taken three times a day. For bleeding from 
the lungs or stomach, or in scurvy, diarrhoea, and dysentery. 

47. Take of Acetate of Lead . . . grains, three. 

„ Extract of Opium « . , grain? quarter. 

Mix well, and make a pill. One to be taken three times a dhy. For 
bleeding or haemorrhage. Also in diarrhoea and dysentery. 
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48. Take of Compound Chalk Powder with ) 
Opium . . . . j 

„ Bicarbonate of Soda 

,, Powdered Alum 


grains, five. 

grain, one. 
grain, one. 


Make a powder. To be taken every night, or, in bad cases, every 
night and morning, For infantile diarrhcea and dysentery. Forty 
grains of compound clialk powder with opium Cret(s Aromatictis 

[vel compositwi] cum Opto) contain one grain of opium. Therefore five 
grains of the compound chalk powder contain one-eighth of a grain of 
opium. The powder may be given to a child of one and a half to two 
years old. Half the powder at one year old ; a quarter at six months. 


49. Take of Dilute Sulphuric Acid 

„ Tincture of Catechu 

„ Syrup of Ginger 

„ Water, distilled 


minims, twenty, 
minims, forty, 
drachms, two. 
drachms, ten. 


Make a mi-xture. Dose — half a tea-spoonful for a child six mouths 
old ; one tea-spoonful for a child one year old ; two tea-spoonfuls for a 
child eighteen months old. For diarrhoea, and after dysentery. 


Diuretics and Diaphoretics 

Diuretics are medicines which, acting on the kidneys and 
urinary passages, increase the quantity of urine. Many of the 
same medicines also act on the skin, increiising perspiration, and 
are therefore termed diaphoretics. 


60. Take of Nitrate of Potash . 

drachm, one. 

„ Spirits of Nitrous Ether . 

drachms, three. 

„ Water, distilled 

ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day. For 
fever and rheumatism, and to increase fiow of urine. 

61. Take of Spirits of Nitrous Ether . 

drachm, one. 

„ Aromatic Spirits of Ammonia 

drachm, half. 

„ Ipecacuanha Wine 

minims, twenty. 

„ White Sugar .... 

drachm, one. 

„ Water, distilled 

ounce, one and a half. 


Make a mixture. Dose — half n tea-.spoonful every third hour for a 
child six months old ; a tea-spoonful for a child one year old ; two tea- 
spoonfuls for a child two years old. For fever in children when the skin 
is diy. iJf the stomach is irritable, the ipecacuanha may be omitted. 
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62. Take of Nitrate of Potash . 

j, Spirits of Nitrous Ether . 

„ "Wine of Colchicum . 

if Water, distilled 


scruples, two. 
drachms, two. 
drachms, two. 
ounces, eight. 


Make a mixture. Dose — two table-spoonfuls three times a da3\ 
rheumatism. 


For 


63. Take of Nitrate of Potash , . . scruples, two. 

„ Spirits of Nitrous Ether . . drachms, two. 

„ Tincture of Cantharides . . drachms, two. 

„ Water, distilled . . . ounces, eight. 

Make a mixture. Dose, two tahle-spoonfuls every three hours, 
cholera, 'when no urine is secreted. 


In 


Emetics 

Emetics cause the stomach to contract on its contents, and to 
expel them through the gullet and mouth. The emetics in com- 
mon use are mustard, ipecacuanha, tartar emetic, and sulphate of 
zinc. Ipecac 2 ianh(i is the best of all emetics, especially the wine 
for children. For the proper doses vide p. 15. 

64. Take of Mustard Flour . . . table-spoonful, one. 

„ Common Salt .... tea-spoonful, one. 

„ Warm Water .... ounces, ten to twelve. 

Mix, and let the patient drink it all. This emetic should act within 
five or eight minutes. For children a tea-spoonful of mustard and a 
quarter of a tea-spoonful of salt in half a tumbler of warm water. It is 
desirable to promote the action of emetics by copious draughts of warm 
water, which, filling the stomach, also diminish the disagreeable sensa- 
tions accompanying vomiting when the stomach is empty. 

Expectorants 

Expectorants are medicines which, acting on the air-passages 
leading to the lungs, and also, in some degree, on the general 
system, facilitate the passage of fluids secreted in the lungs and 
in the tubes leading to the lungs, in cough, catarrh, bronchitis, 
and asthma. 

66. Take of Aromatic Spirits of Ammonia . drachms, two. 

„ Spirits of Nitrous Ether . . drachms, four. 

„ Tincture of Ginger . . . drachm, one.* 

„ Water, distilled . . . ounces, five and a half. 
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Make a mixture. Dose — two table-spoonfuls every two or three 
hours. For asthmatic attacks and chronic bronchitis. 

66. Take ofCamphorated Tincture of Opium I drachms, three. 

{Paregoric) . . . .] ^ 

„ Aromatic Spirits of Ammonia . drachms, two. 

„ Water, distilled . . . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls every two or three 
hours. For asthmatic attacks and chronic bronchitis. 

67. Take of Camphorated Tincture of Opium ) drachms three. 

{Paregonc ) . . . . ) ^ 

„ Ipecacuanha Wine . . . drachms, one. 

„ Spirits of Nitrous Ether . , drachms, three. 

„ Water, distilled . . . ounces, seven. 

Make a mixture. Dose — two table-spoonfuls every three or four 
hours. For catarrh, bronchial and lung affections. Useful in smaller 
doses for children with cough, bronchitis, inflammation of the lungs, and 
croup. The dose for a child one year old is one teaspoonful, increasing 
half a tea-spoonful for every year of age. 


68. Take of Camphor .... grain, one. 

„ Powdered Ipecacuanha . . grains, three. 

Mix well with a little gum, and make into a pill. May be taken every 
two hours for asthma. 


69. Take of Tartar Emetic. 

„ Camphorated Tincture of Opium 

(Paregonc) .... 
„ Water, distilled and boiling . 


grain, one. 
drachms, two. 
ounces, twelve. 


Make a mixture and allow it to cool. Dose — two table-spoonfuls 
every two or three hours. For bronchitis, pleurisy, laryngitis, and 


pneumonia. 


60, Take of Camphorated Tincture of Opium ) 
(Paregoric). , , .j 

,, Ipecacuanha Wine • . . 

„ Tincture of Scilla . 

„ Bicarbonate of Soda 

„ Water, distilled 


drachms, three. 

drachms, two. 
drachms, one. 
scruples, two. 
ounces, eight. 


Make a mixture. Dose — two table-spoonfuls every three or four 
hours. For bronchial aflectioDs, especially when there are also dyspeptic 
symptoms pr acidity. Useful for children in smaller doses, for cough, 
bronchitis, or croup. The dose for a child one year old is one tea-spoon* 
fol } increasing half a tea-spoonful for every year of age. 
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61. Take of Carbonate of Magnesia . . grainSi twenty-five. 

„ Peppermint Oil . , , drops, two. 

„ Water, distilled . . . ounce, one. 

Make a mixture. Dose — a tea-spoonful three or four times a day. 
In hooping-cough, for a child one or two years old. Before using, the 
bottle should be well shaken. Also useful for the sickness of pregnancy, 
when the whole may be taken at once as a draught. 


62. Take of Sulphate of Zinc . . . grains, two. 

„ Camphorated TinctureofOpiuml^^ 

i^raregortc ) . , , . ) ' . 

„ Water, distilled . . . ounce, one and a half. 

Make a mixture. Dose — a tea-spoonful three times a day. For a 
child from one to two years old, for hooping-cough. 


63. Take of Extract of Coiiium . , , grains, three. 

„ Water, distilled . . , ounce, one and a half. 

Make a mixture. Dose — a tea-spoonful three times a day. For a 
child from one to two years old with hooping-cough. Shake the bottle 
before using. 

Opiates 

Opiates are medicines which relieve pain and induce sleep. 
Of these the principal are opium, morphia, chloral. In large 
doses they are poisons, and must be administered with caution. 

64. Take of Chloral grains, twenty, 

„ Water, distilled . . ounce, one and a half. 

Make a draught. ( Vide Chloralj p. 10.) 


65. Take of Hydrochlorate of Morphia , grain, one. 

„ Rectified Spirits of Wine . . drops, ten. 

„ Water, distilled , , , ounce, one. 

Make a draught. To be taken when a strong opiate is required, as 
in obstruction of the bowels, and in tetanus. 

Tonics 

Tonics impart ‘tone* or strength to the system, and are 
useful during convalescence from exhausting maladies, and in 
most debilitated conditions. Tonics act without stimulating the 
system, and are thus different from ‘ stimulants.* One variety 
of tonics — namely, preparations of iron — owes its virtues* to its 
power of supplying a deficient element of the blood {vide p. 24). 
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66. Take of Quinine .... 

. gr^, twenty-four# 

„ Sherry Wine . 

. ounces, two. 

,, Water, distilled 

. ounces, eight. 

Make a mixture. Dose— two table-spoonfuls three times a day. 

67. Take of Quinine .... 

. grains, twenty-four. 

„ Lemon Juice (fresh) 

. drachms, two. 

„ W^ater, distilled 

. ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day. 

68. Take of Isinglass .... 

. drachms, two. 

„ Sugar, white . 

. drachms, two. 

„ Brandy .... 

. half a wine-glass. 

„ Sherry .... 

. one glass. 

„ Nutmeg .... 

. a pinch. 

„ Boiling Water 

. ounces, four. 


Make a draught. A good Btomachic tonic in diarrha'a. 


69. Take of Quinine ..... grains, twenty. 

„ Dilute Sulphuric Acid . . drachm, one. 

,, Tincture of Ginger . . . draclim, half. 

„ Water, distilled . . . ounces, eight. 

mixture. Dose — tw*o table- spoonfuls every three or four 


Make 

hours. 


70. Take of Citrate of Iron and Quinine . scruples, two. 

„ Water, distilled . . . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls every three or four 
hours. Wash the mouth after taking the medicine. For a child one 
year old, two tea-spoonfuls ; two years old, a dessert-spoonful. It should 
be recollected that any iron medicine colours the stools black. 

71. Take of Tincture of Iron {Steel Wine) . drachms, two. 

„ Water, distilled . . . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day. For 
ansemia and debility. Wash the mouth after taking the medicine. 
Neutral solution of peroxide of iron (known as liquid dialysed iron) may 
be substituted for those objecting to the taste of steel wine. Or the 
solution, being almost tasteless, may be taken in eight* or ten-drop doses 
on a lump of sugar. Carbonate of Iron is a good remedy for those 
objecting to the taste of the tincture. It may be taken in hve- to ten- 
grain doses, in water ; or as a powder mixed with sugar, or alone ; or, 
being almost tasteless, it may be sprinkled on the food. Iron losenges 
may be procured from the chemists. 
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72, Take of Sulphate of Iron . . , grains, twelve. 

„ Dilute Sulphuric Acid . . drachm, one. 

„ Water, distilled , . . ounces, six. 

Make a mixture. Dose — two table-spoonfuls three times a day. For 
aneemia and debility. 

73, Take of Sulphate of Iron . . , grains, nine. 

„ Sulphate of Quinine . . grains, twelve. 

„ Dilute Sulphuric Acid . . drachm, one. 

„ Sulphate of Soda . . . ounce, one. 

„ Sugar, white .... drachms, two. 

„ Water, distilled . . . ounces, twelve. 

Make a mixture. Dose — two table-spoonfuls two or three times a 
day. For painful menstruation with constipation. As a tonic aperient, 
in affections of the liver or spleen. 

74, Take of Syrup of the Iodide of Iron . ounce, one. 

Dose — thirty drops three times a day in a wine-glassful of water. 

76. Take of Arsenical Solution . . . minims, forty. 

„ Water, distilled . . . ounces, eight. 

Make a mixture. Dose — two table-spoonfuls three times a day after 
meals. Arsenical solution is also called Liquor Arsenitis Potaasee. As 
a tonic ; also used for the cure of ague, and in skin disease. 

After arsenic has been taken for some time (varying with different 
people from days to weeks), it produces certain effects. These are 
colicky pains in the bowels, diarrhoea, watering, itching, and irritation 
about the eyes, the whites becoming * blood-shot,’ and the eyelids feeling 
stiff. These effects show that the system has been brought under the 
induence of the medicine. In order to avoid pain in the bowels and to 
prevent the arsenic passing away wdth diarrhoea, arsenic should be taken 
a quarter of an hour after meals. 

76. Take of Sulphate of Quinine . . grains, twelve. 

„ Sulphate of Cinchonidine . grains, twelve. 

„ Arsenious Acid . . . grain, one quarter. 

„ Carbolic Acid .... grain, one and a quarter. 

„ Camphor grain, one and a quarter. 

„ Powdered Capsicum . . grains, five. 

Mix well w'ith a little gum arnbic, and make into twelve pills. One 
night and morning, or every three or four hours. For use as a tonic, and 
preventive of fever in malarious districts. 

Hot Applications 

77. Bran Poultice . — Make a linen or flannel bag of the size requisite 
and fill loosely with bran. Pour boiling water on till thcaoughly 
moistened. Put it into a coarse towel and absorb excess of moisture. 
Then place it on the part, and cover with a dry towel. 

3 A 
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78. Bread Poultice* — ^Put half a pint of scalding hot water into a 
basin. Add as much crumb of bread as the water will cover. Let it 
steep five minutes. Then drain off the water and spread the moistened 
bread on a piece of linen, and apply. In India, atta or flour must often 
be substituted, bread not being always available. If atta is used it will 
be necessary to stir it, to mix it well with the water. 

79. Limeed Meal Poultice is made in a similar manner by scalding 
finely powdered linseed meal. 

Ptmdered Charcoal is also used for poultices when an application to 
a gangrenous wound is required. It should be made of equal parts of 
linseed meal or bread and powdered charcoal. 

When applying a poultice, cover the surface with a little butter or 
oil, which will prevent the poultice sticking to the skin when removed. 
Poultices should never be allowed to remain on after they have cooled, 
as they become clammy, unpleasant, and injurious. 

80. Fomentation. — This is managed by some pieces of flannel of the 
required size, and containing four or five folds, soaked in water so hot as 
to be grateful to the patient. The hand is not a fair guide to the heat 
necessary ; neither is the thermometer, as some persons bear without 
flinching heat to the skin wliich would be painful to others. Beneath 
the part to be fomented should be placed a waterproof sheet or oil- 
cloth. Then the flannel should be wrung nearly dry (by twisting it in a 
towel), applied to the part, and covered with a thick, warm towel. 
Another fold of flannel should be in the water in readiness, and the 
flannels should be changed before they feel cool to the patient. This 
should be effected quickly, so that the patient may not take cold, and 
care should be taken to dry the parts after the fomentation. Sometimes, 
instead of poultices or fomentations, it will be more convenient to use 
spongiopiline, which is composed of felt with an impervious covering. 
Or ^Iceland Moss poultice,’ which only requires steeping in hot water. 

81. Poppy Water for fomentation, — Steep half a dozen bruised 
poppy-heads and the contained seeds in as many pints of boiling water, 
and, after half an hour, strain the infusion. It is employed instead of 
plain water for painful affections, and may be used to make poultices. 

82. Fry Fomentatiom. — This may be effected by flannel bags filled 
with camomile flowers, hops, bran, or even sand. The bag thus filled 
should be heated and then applied to the part, another being substituted 
when it becomes cold. 


CooLiNo Applicatioks 

Hot applications are most useful to hasten a ^ gathering,’ but in the 
commencement of any local inflammation it will often be proper to use 
cooling applications, and thus endeavour to cheek the * gathering.’ As 
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it may be sometimes difficult to decide whether the use of hot or cold 
applications will be best, the sensations of the patient should be con- 
sulted, which are generally a safe guide. Thus, if shiyering or pain 
follow the application of cold, it should be cautiously changed for warm 
applications, gradually made hotter. The application of cold may be 
effected by the following means i — 

1. Evaporating Lotions, {Vide llecipes 8.3, 84.) — A piece of linen, 
not doubled, should be dipped in the liquid and laid on the part affected, 
but no covering should be permitted over this. To secure evaporation 
and the resulting cold, exposure to the air is required. The piece of 
linen should be frequently freshly wetted, or the lotion may be dropped 
upon it from a sponge. In the absence of a lotion, iced water may be 
used. Or a lotion may be made by mixing two ounces of spirits of wine 
and two ounces of vinegar in a pint of cold water. 

2. Ice in a Bladder or India-rubber Bag. — Ice roughly pounded, or 
shaved with a cucumber grater, placed in a bag, will produce intense 
cold. Or, if ice is available in small quantities, it may he mixed with an 
equal bulk of salt. Ice Poultices are made by placing lumps of ice on a 
thick layer of linseed meal. Sprinkle more meal lightly over and cover 
with another cloth. Fold in the edges to prevent escape of the meal, and 
apply the thick side. The exclusion of air prevents quick melting of the 
ice, and the thick layer of meal prevents a high degree of cold. 

3. Irrigation. — Expose the part, beneath which india-rubber cloth 
or oil-cloth should he placed. Then a vessel containing cold water 
should ho suspended on the bedpost, 
or from a hook in the wall, or from 
a stand as here figured, so that the 
receptacle may hang directly over 
the part to be ‘ irrigated.’ Con- 
tinuous dripping of the water may 
be accomplished by hanging over the 
edge of the vessel a thin strip of lint 
previously well soaked. Capillary 
attraction will cause the fluid to 
drop more or less rapidly, according 
to the size of the strip of lint. The 
exact point on which the dripping 
occurs should be varied from time to 
time by altering the position of the 
hanging vessel. 

88. Take of Nitrate of Potash . 

„ Hydrochlorate of Ammonia . ounce, half. 

„ Common Salt .... ounce, half. 

„ Water ounces, twelve. 

3 A 2 



ounce, half. 
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Make a lotion. Either this or Becipe 84 may be used when cooling 
lotions are required. The materials may be procured in Indian bazaars. 
Vide pp. 21, 26. If greater cold is required, equal parts of the in- 
gredients may be mixed roughly in a very small quantity of water, then 
placed in an india-rubber bag or bladder, and applied to the part. This 
forms a good substitute for ice. 

84. Take of Acetate of Lead . . . drachm, one, 

„ Rectified Spirits of Wine . ounce, one. 

„ Water, distilled . . . ounces, twelve. 

Make a lotion. To be applied as mentioned under ‘Evaporating 
Lotions,’ p. 723. 

SOOTIIIXG ArrLiCATioxs 

85. Wafer Dressing. — This consists of a double fold of lint or linen 
soaked in water and applied to the part. Over this a covering of oil-silk, 
gutta-percha tissue, or bladder should be laid. Warm or cold water 
may be used, and the dressing should be changed three times a day. It 
is often advisable to use carbolic acid lotion (No. 119) instead of water. 

86. Simple Ointment. — Mutton fat, tw'o parts ; olive oil, one part ; 
yellow beeswax, half a part. Melt in a saucepan, and stir while cooling. 
This forms a healing ointment, which may be medicated in various ways 
by other agents {vide Recipes 05, 00). If pracUcable, lanolin should be 
used instead of mutton fat. Lanolin is made from wool oil, is absorbed 
readily by the skin, and does not become rancid. 

87. Carron Oil. — Equal parts of linseed oil and lime-water {vide. 
Recipe 25) should be taken together. For burn.s and scalds. If no 
linseed oil, use olive or salad oil. 

88. Take of Calomel grains, thirty. 

„ Lime-water {vide Recipe 25) . ounces, ten. 

Mix well, and make a lotion. ‘ Black Wash,’ so called from the dark 
colour the mixture assumes, is chiefly used for venereal sores. 

89. Take of Tincture of Opium . . . drachm, one. 

,, Tincture of Aconite . . drachm, one. 

„ Chloroform .... drachm, one, 

„ Soap Liniment . . . ounce, one and a half. 

Mix for a liniment, and mark Poison. This liniment may be rubbed 
on the skin with a piece of sponge or lint for neumlgic pains. 

90. Take of Tincture of Opium . . . drachm, one. 

Tincture of Aconite . . drachm, one. 

„ Chloroform .... drachm, one. 

Mix for a liniment, and mark Poison. This liniment may be rubbed 
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on tbe skin with a piece of sponge or lint for neuralgic pains. It is 
xnucli stronger than Recipe 89. It should not be used when any injury 
of the skin exists, or for the mouth ; or for children. 

N.B . — Solidified liniments are made by chemists. They may he sent 
hy post, and they possess the advantage of not running away from the 
hand when used like fluids. 

01. Fill a small phial two-thirds full with powdered camphor, and 
fill up with rectified spirits of wine or sulphuric ether. With this solution 
the part affected by neuralgia should be lightly rubbed by means of a 
sponge or lint fixed to a piece of stick. A minute suffices to produce 
almost entire loss of sensation, but this effect does not last long. 


Stimulating Applications. —Ointments 


02. Take of Flour of Sulphur 

„ Nitrate of Potash . 

„ Soap, or Glycerine . 

„ Mutton Fat . 


ounce, one. 
drachm, half, 
drachm, one. 
ounces, four. 


Mix thoroughly after melting the fat over a fire. For itch. 


93. Take of Tincture of Opium . 
„ Carbolic Acid 

„ Mutton Fat . 

„ Olive Oil 


drachms, two. 
grains, twenty, 
ounce, one. 
ounce, one. 


Melt over the fire, and stir while cooling, 
ment for ulcers. 


A good stimulating oint- 


04. Take of Red Iodide of Mercury 
„ Mutton Fat . 

„ Olive Oil 


grains, sixteen, 
ounce, Iialf. 
ounce, half. 


Mix the fat and oil by melting over a fire, and then rub the iodide of 
mercury thoroughly into the fat and oil in a mortar. For enlarged 
spleen, ‘ Derbyshire neck,’ and enlarged glands generally. 


95. Take of Powdered Gall Nuts . . grains, eighty. 

„ Extract of Opium . . . grains, thirty. 

„ Simple Ointment (Recipe 80) . ounce, one. 

Mix thoroughly in a mortar. A good application for piles. 


96. Take of Acetate of Lead . . . grains, thirty. 

„ Simple Ointment (Recipe 80) . ounce, one. • 

Mix thoroughly in a mortar. A good ointment for sc‘orbutic ulcers. 
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Lotions 

97. Take of Powdered Alum . . . grains, twenty, 

„ Water, distilled . . . ounces, eight. 

Mix well, and make a lotion. Useful for eye and ear affections, for 
ulcers and skin diseases. 

98. Take of Sulphate of Zinc . . . grains, eight. 

„ Water, distilled . . ounces, eight. 

Mix well, and make a lotion. For eye and ear affections. 

99. Take of Bicarbonate of Soda . . drachm, one. 

„ Water, distilled . . . ounces, eight. 

Mix well, and make a lotion. For eczema and other skin diseases. 

Stimulating and Astringent Gargles 

100. Take of Alum drachm, one. 

„ Water, distilled . . . ounces, eight. 

Mix, and make a gargle. For sore-throat, ulcerated mouth, and 
scurvy. Also as an injection. 

101. Take of Tincture of Ginger .. drachm, one. 

„ Water, distilled . . . ounces, eight. 

Mix well, and make a gargle. For relaxed throat. 

102. Take of Gallic Acid .... scruple, one. 

„ Brandy .... drachms, four. 

„ Water, distilled . . . ounces, six. 

Mix, and make a gargle. For salivation, ulcerated mouth, and scurvy. 

103. Take of Sulphate of Zinc . . . grains, thirty. 

„ Water, distilled . . . ounces, eight. 

Mix well, and make a gaigle. This and the three preceding gargles 
are useful in salivation, ulcerated mouth, and relaxed and sore throats* 

Injections or Enemas 

Previous to giving an injection the bed and clothing should be well 
protected. Then the tube of the injection syringe should be warmed and 
oiled, and the instrument should be filled so that air may not be pumped 
in. ‘ Lypch’s safety enema syringe ' is to be recommended, being light, 
portable, suitable for travelling, and by which air cannot be pumped in. 
The patient should lie on the left side, with the knees drawn up, and the 
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passage should he opened* by the finger and thumb placed on each side of 
it* The tube should be gently introduced, in the direction of the bowel, 
which is towards the left hip bone. The instrument should be worked 
slowly, and not too forcibly. Two drachms may be injected if the 
patient is an infant ; from one to five years, one to three ounces ; from 
ten to fifteen, four to six ounces ; above that age, eight to twelve ounces. 
For children, an india-rubber bottle furnished with a gum elastic pipe 
screwing on to the mouth is the best kind of instrument, as fluid can 
scarcely be injected too forcibly from it. If an injection syringe is not 
available, a substitute may be improvised by tying a piece of tobacco 
pipe, or other tube, into a bladder containing the injection. The contents 
must then be squeezed out of the bladder through the tube. 

Injection of the Female Privates . — A female syringe should be em- 
ployed, and when using the syringe the patient should lie with the hips 
raised on a pillow, in which position the injection flows over all the 
affected parts, and she should remidn in such position for at least five 
minutes. It is also essential that the parts should be first washed out 
with tepid water. A cane couch and utensil beneath are required. 

Injection of the Male Privates . — A glass syringe three inches long 
with a smooth round nozzle half an inch long, should he used. The 
patient, having passed water, puts the nozzle into the orifice and holds 
the head of the penis with the left thumb and fingers. The piston is then 
pressed down wuth the right forefinger, while the syringe is held with 
the thumb and other fingers. The nozzle is then withdrawn, the patient 
still nipping the penis to prevent escape of the injection. After two 


minutes on relaxing the hold of the penis the injection is forcibly dis- 

charged. 

104. Take of Starch or Soap 

. . drachms, two. 

„ Water, warm 

. . ounces, ten. 

Mix well, and make an injection. 

106. Take of Asafcetida 

. , drachm, one. 

„ Soap 

. . drachm, one. 

„ Castor Oil 

. . ounce, one. 

„ Water, warm 

. . ounces, eight. 

Mix well. A stimulating injection. 

106. Take of Castor Oil 

. . ounce, half. 

„ Spirits of Turpentine 

. . ounce, half. 

„ Croton Oil 

, . drops, four. 

„ Soap 

. . grains, thirty. 

„ Water, warm 

. . ounces, eight. % 

Mix well. A purgative injection. 

For apoplexy. 
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107. Take of Sulphate of Zinc . . . grains^ twenty. 

f, Tincture of Opium . . minims, thirty. 

„ Water, warm . , . ounces, eight. 

Mix well. Useful for * whites ’ and womb diseases. 

Nutrient Enema. — A good nutrient enema may be made with two 
eg^, four ounces of beef tea, four ounces of port wine or two of brandy, 
beaten up in a pint of water, thickened with arrowroot, at temperature 
of 100® Fahr. 

Digested enemas are useful when the patient cannot take food. Eight 
ounces of beef tea, the yolk of an egg, and a tea-spoonful of raw arrow- 
root should be mixed and warmed in a covered jar to 100® Fahr. Then 
fifteen grains of pepsin and ten drops of strong hydrochloric acid should 
be added separately. The whole should stand, at the same temperature, 
for one hour. Then, while the mixture is stirred, small quantities of 
bicarbonate of soda should be added so long as it occasions effervescence. 
This imitates the process of digestion, and the material is injected into 
the bowel in a state in which it may be easily absorbed. 

Previous to giving a nutrient or digested enema, if a natural motion 
has not been lately passed, the gut should be washed out by an injection 
of warm water. The quantity of nutrient or digested enema given should 
not exceed four or five ounces. Neither should injections of the kind be 
given more frequently than every four hours, as the gut soon becomes 
indolent and does not absorb. After injecting, a towel should be placed 
against the orifice for some minutes to prevent escape of the enema. 

Iebitating, Rubefacient, ob Blistering Applications 

108. Turpentine Stupe. — Saturate a piece of lint or a piece of flannel 
with spirits of turpentine. Place this on llie painful part and cover with 
oiled silk or a dry cloth. Retain it on the part for an hour, or until it is 
too painful. It produces redness of the skin, but does not blister. 

109. Mustard Poultice. — ISIix flour of mustard with lukewarm water 
into a thick paste, and spread thickly over a piece of linen of the size re* 
quired. A piece of muslin should be placed between the mustard and the 
skin to prevent the mustard adhering to the skin, and in delicate people 
to prevent too great action of the mustard. Then apply it on the part 
for twenty minutes, or less if very painful. On removal the skin should 
be sponged with warm water and cotton wool applied. Ear children the 
mustard should be diluted with half flour, it should be guarded by 
muslin, and it should be removed in eight minutes. A good substitute is 
* Mustard Paper.’ One leaf immersed in water half a minute and applied 
to the skin will have the same effect as a poultice, and save the patient 
from the disagreeable smell and acrid vapour arising from a poultice. 
When used for children it should be guarded by muslin. 
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110. Blisters . — Cantharides plaster is spread thinly on a piece of 
sticking-plaster, leaving a margin which, when the blister is applied to 
the skin, adheres, and maintains the whole in position. The blister begins 
to smart in about two hours, and may be taken off' in six or eight hours. 
But the time necessary to produce a blister depends on the sensibility of 
the person’s skin. When the blister is taken off, all the raised blebs 
should be snipped at their most bulging parts with sharp scissors, and the 
water allowed to drain out, but none of the raised skin should be re- 
moved. Then the part should be dressed with Recipe 86, or with salad 
oil spread on linen or lint. In six hours this should be taken off’, when 
other blebs will have formed. These must be snipped and the water 
drained out. Then the place should be dressed twice daily with simple 
ointment. If, after blisters, boils form near the part, they should be 
fomented and poulticed. There is also a hlistonng tissue made, but it 
does not keep well in India. No kind of blister should be applied to 
children except under medical advice. 

111. Iodine Painty called ‘Liniment of Iodine,’ is sometimes used 
instead of mustard or blisters. It should be lightly applied with a 
feather or brush every day, or less frequently after the first three or 
four days, so as to maintain an irritation of, but not to blister, the skin. 
Iodine paint acts more energetically on some sensitive skins, and there- 
fore must be used with caution. The ordinary effects are, after a second 
application, itching and smarting, which soon subsides. After several 
applications the upper layer of the skin becomes loose, and may be rubbed 
off. If too much paint is applied, blisters may form. 

A PPTJ CATIONS FOR INJURIES 

112. Starch Bandage . — Make a very thick solution of starch, soak a 
bandage in it, and apply it to the part, winding fold after fold until four 
or five folds cover the limb. AVhile applying the bandage smear it 
thickly with starch. Then let it dry, when it forms a firm support or 
shell. It should be applied with firmness, but not too tightly. It is 
useful as a support after the splints are removed from a fractui’ed limb. 

113. Leather Plaster . — This is adhesive plaster spread on leather. 
It is useful for fractures as a support after splints are taken away. 

Baths 

Judiciously used, warm baths are remedies of great utility, 
but improperly used they do injury. The effect of a hot bath is 
to relax the muscles, to diminish the force of the heart’s action, 
and to produce faintness. In weakness of the heart this danger 
is exaggerated. It is, therefore, necessary to watch a person 
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placed in a warm bath, and while in the bath the redining pod* 
tion should be assumed, which renders fainting less likely. The 
time which a person should remain in a warm bath must be 
regulated by the e6fect. Faintness requires removal ; the person 
should lie down, and be dried in that position. 

The temperature for baths is, cold, 60® to 75® ; tepid, 86® to 
92° ; warm, 92° to 98° ; hot, 98° to 115°. But the skin of in- 
fants will suffer from a degree of heat innocuous to an adult. 
Infants have been scalded to death in too hot baths. The tem- 
perature for children should not exceed 96° to 98° Fahr. 

The complaints for which toarm baths are most ttseful in adults 
are those accompanied by great and spasmodic pain, as gravel, 
rupture, stoppage in the bowels, and rheumatism. In children 
warm baths are chiefly required in convulsions, croup, pain in 
the bowels, restlessness from teething, flatulence. 

When necessary to put the feet of insensible patients in a hot 
bath, this may be accomplished by drawing the person over the 
foot of the bed until the knees bend and the feet hang down. 

A method of applying heat when a hot bath is not advisable 
is wrapping the patient in a blanket wrung out of hot water, and 
covering with dry blankets, in which the patient may remain 
twenty minutes, and must then be dried with warm towels. 

Modified Turkish baths are often beneficial to tropical invalids, 
who, without organic disease, suffer from prolonged residence in 
the East. The patient should leave the hot chamber as soon as 
perspiration occurs, and should take a tepid douche, instead of 
the plunge into the cold bath. The mistake usually made is 
staying too long in the hot room. 

A Medicated Bath is one in which some substance, to act as a medi* 
cine through the pores of the skin, has been mixed with the water. Sub- 
stances thus used are salts, acids, soda, sulphur, &c. 

114. Nitro-muriatic Acid Bath . — 

Take of Muriatic Acid . . . three parts. 

„ Nitric Acid , . . two parts. 

Mix the acids slowly, then add slowly five parts of water. Wait till the 
heat produced by the mixture of the ingredients subsides, and bottle. 
One oun^e of this solution should be added to each gallon of water, and 
the vessel for the bath should be wood or earthenware. The patient 
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should remain in the bath fifteen minutes, the temperature being main- 
tained at 98** by the gradual addition of hot water. On coming out of 
the bath the body should be rubbed with coarse towels. The Acid Bath 
is used in chronic liver and spleen affections. For children, half strength. 
When using strong acids care must be taken, as they burn anything 
they come in contact with. Muriatic is also called hydrochloric acid. 

116. Dry^Cupping . — This means the application of the cupping-glasses, 
without the following use of the scarificator. Several glasses may be 
applied, which causes a rise of blood to the surface. If cupping-glasses 
are not at hand, dry-cupping may be accomplished by tumblers, which 
should be first exhausted of air by the introduction inside of a little 
cotton wool tied on a stick and saturated with spirits of wine or brandy, 
and then lighted. Care must Ije taken that the glass is not sufficiently 
heated to bum the skin. To take the glass off, the finger nail should be 
insinuated between the edge of the glass and the skin, when the glass 
will become loose. After dry-cupping no aj^plication is required j the 
parts will recover their natural appearance in a few hours. If it is 
desired to maintain the irritation caused by dry-cupping, hot fomenta- 
tions should be used. 

116. Message . — Massage is methodical shampooing, and consists of 
rubbing, stroking, and kneading, principally in the direction of the veins, 
or from below upwards. It stimulates the skin and superficial vessels, 
promoting the flow of blood and lymph and the absorption of effete 
matter, thus exciting appetite to supply the place of removed material. 
It also increases the muscular strength and promotes sleep. In these 
ways it in some degree proves a substitute for exercise. There b nothing 
mysterious in massage, which is efficiently performed by many Indians, 
Heart affections, disease of blood-vessels, albuminuria, gastric ulcer, con- 
sumption, disease of joints, contra-indicate the employment of massage. 
Systematic massage, combined with strict isolation of the patient and 
feeding, is known as the * Weir-Mitchell treatment,* and often much 
benefits hysterical, nervous, and debilitated persons. 

117. Leeches — hoiv to apply them . — The leech has three teeth, and 
makes a triangular wound. The Indian leech, being smaller than the 
European, does not take so much blood. Leeches should be kept in a 
cool place, in ajar of water with mud at the bottom, the mouth of the 
vessel being covered with muslin. The water should be changed every 
two or three days. There is often trouble in getting leeches to fix. The 
part to which they are to be applied should be cleansed with a cool 
moist cloth, so as to leave it damp. If they do not bite readily, the part 
may be moistened with a little sugar and water, or milk. If this does 
not answer, the akin may be slightly scratched wuth a sharp needle till 
the blood comes. Sometimes rubbing a refractory leech in a d?5r towel, 
or placing it for a moment in warm water, will cause it to bite. To 



782 


APPENDIX 


apply leeches in one circumscribed spot^ put them all in a wineglass, 
which is to he turned down over the part. If required over a large 
surface, they must be put on singly ; they should be held lightly by the 
tail, wrapped in a piece of wet cloth, bo that they may not be inconve- 
nienced by the heat of the hand. If the leech does not fix soon, it is 
better to return it to the water for a time, trying another in the mean- 
time. More leeches than the number to be applied should be obtained, 
as often some will not bite. It is advisable, if possible, particularly with 
children, to apply leeches over some bone, against which pressure may 
be exerted to stop the bleeding, if necessary. A rule with regard to 
children is to employ small leeches. Two little leeches may be used 
instead of one large one, the bites of the former rarely bleeding so much 
after their removal. When applied, they should not be disturbed or torn 
off, as the teeth may be left in the wound. They should be covered with 
a light cloth until, having filled, they will fall off in about three-quarters 
of an hour. Then the leech-bites should be fomented with hot water, if 
it is wished to encourage the flow of blood, otherwise they should be 
covered with dry lint. A little salt should be sprinkled on the leeches 
after they drop off, which causes them to disgorge the blood, otherwise 
they probably die. They should then be ret urued to clear water, which 
should be frequently changed. 

Leech-bites will generally stop bleeding without interference ; if not, 
the measures noted at p. 512 should be adopted. 

Disinfection 

The impurities in air may be suspended, or gaseous matter. 
The universal diffusion of suspended material is proved by the 
atoms which become visible in a ray of sunlight. These are 
atoms of the local soil ; spores, germs, pollen, decaying ddbris 
from the vegetable world, decaying tissue, cells, germs of animal- 
cula and of disease, particles of carbon, fibres of hair, cotton, 
wool, and other fabrics from various sources. Noxious gases 
arise from sewers, from decaying animal and vegetable matter, 
and from the respiration and skins of animals, and all such gases 
are charged with inconceivably minute particles of decaying 
matter, and with living germs, either animal or vegetable, or of 
disease. There are also present in air vital bodies, known as 
vibrios and bacteria^ which, brought into contact with dead 
organic matter, increase hourly by myriads ; this being in fact 
the process of putrefaction. 

The simplest form of contagion is when a disease is oommuni- 
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cated by the conveyance of a palpable, minute poisonous matter 
from the sick to the healthy, either directly or through the 
medium of clothing, food, animals, But the poisonous matter 
of many diseases may be transmitted through the atmosphere by 
the agency of invisible germs generated by the sick, or from the 
discharges of the sick ; or even, as there is reason to presume, 
spontaneously — or certainly localised — under various unsanitary 
conditions and favouring atmospheric influences. The appearance 
of vegetable growths or of insects in unexpected places often 
creates surprise ; but the germs must have been wafted to such 
places through the atmosphere. The unexpected appearance of 
disease is explainable in a similar manner. Disease germs are 
most abundant where sick people are congregated. Germs may 
be breathed into the lungs, or be taken with food or drink, or be 
absorl^ed by a sore. They may multiply, and grow with rapidity 
within the body ; they poison the blood, and they excite disease 
similar to that from which they originate. All persons are not 
alike, or always in the same degree susceptible, to contagion by 
contact, or to infection by germs. A weakened, fatigued, or 
chilled person will become affected more easily than a robust 
vigorous man ; the intemperate sooner than the temperate ; the 
hungry and poverty-stricken before the well-fed, well-clothed, and 
well-housed. Similarly, all germs (as is the case with seeds) are 
not prolific. The great majority are destroyed by the oxidising 
influence of the atmosphere before they find a suitable ground 
for their development. Disease germs may or may not be asso- 
ciated with bad smells. 

Disinfection means not only the removal of bad smells, but 
the more important operation of rendering innocuous all germs, 
or decomposing or diseased matter from which germs may arise. 
Two classes of agents are in use. One class are simply deodorantSj 
and only act by overpowering one odour by the substitution of 
another, and do little good. They may be pleasant as deodorisers, 
and therefore not to be altogether condemned, but they fail as 
disinfectants. Under the head deodorants are the fumes from 
burning brown paper, tar fumes, vinegar, acetic acid, ammonia, 
roasted coffee, pastilles. Agents can only be termed disinfectants 
when they destroy, or at least render harmless, noxious emana* 
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tions. Under this head may be classed extreme dry heat, char- 
coal, quicklime, carbolic acid, sulphurous acid, nitrous acid, 
Condy’s fluid, nitrate of lead, sulphate of iron, chloralum, &c. 
But there are some agents which act both as deodorcmts and as 
disinfectants^ the principal of which are Condy’s fluid, carbolic 
acid, chlorine gas, chloride of aluminium, nitrate of lead, and 
izal. 

Deodorants and disinfectants should never be permitted to 
take the place of ventilation and cleanliness. If dirt and filth 
are not removed, and if fresh air is not admitted, neither disin- 
fectants nor deodorants will do good. They simply hide the dirt, 
and conceal the want of pure air, instead of destroying the evil 
arising from it. The poison of all infectious diseases may be best 
diluted and destroyed by fresh air. 

The method of using some of the principal disinfecting agents 
is now given. 

118. Candy s Fluid. — Is a dilution of strong solution of permanganate 
of potassium. May be placed in saucers, or cloths soaked in it may be 
hung up in apartments where there are contagious maladies. Furniture, 
clothing, utensils, the hands of the attendants- and of the sick, may be 
washed in one part of Condy’s fluid to fifty of water. As Condy’s fluid 
is odourless it is preferred by many to car^lic acid preparations, but it is 
not so powerful, and its use must be limited by the fact of its leaving a 
brown stain on linen. It should not be used at the same time as carbolic 
acid, as they are chemically opposed. ^lessrs. Burroughs & Wellcome 
prepare compressed tabloids of permanganate which may be used as a 
disinfectant for foul discharges in the sick-room. Tliree tabloids, 2 grains 
each, dissolved in an ounce of water is the proper strength to use for this 
purpose. These pellets are useful for travellers, who find themselves 
occupying rooms requiring both ventilation and disinfection. 

119. Carbolic Acid. — In its pure state it is a white crystalline solid, 
which bums everything it comes into contact with. The commercial 
acid is a thin, tarry fluid, possessing a strong odour and poisonous pro- 
perties. The powder is made by treating a certain quantity of sawdust 
with a certain proportion of the acid. The pure acid is used for surgical 
purposes, the lotion most generally applicable for ordinary sores, boils, 
abscesses, and ulcers being ten grains of acid (or drops if the acid has 
liquefied) to one ounce of water ; and it is recommended that this lotion 
be used, if available, instead of plain water when water dressing No. 86 
is required. For foul ulcers, from ten to thirty grains to an ounce of 
water ; for sore throat with foetid breath, or for a mouth-wash, two grains 
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toODd ounce; if used with a spray apparatus, twenty grains to the ounce; 
for inhalation, fifteen grains in a pint of hot water ; as an injection for 
the male or female privates, one grain to an ounce ; as an ointment for 
ulcers or skin diseases, five grains to an ounce of simple ointment. 
Carbolic oil is often useful, and should consist of twenty grains or drops 
of acid, to one ounce of salad or olive oil. When the commercial acid is 
diluted hy fifty parts of water, it may be used for washing furniture, 
clothing, utensils, hands of attendants and of the sick, the heads of 
children, in skin afiections, and as a wash for the mouth. In consequence 
of the poisonous properties of carbolic acid, the disinfecting powder is 
safer as a domestic disinfectant. It may be employed for scrubbing floors 
or furniture ; it may be put in water, in the proportion of half a pound to 
the gallon, to' form a solution for steeping infected clothing in ; and it may 
be placed in vessels used for receiving the discharges of the sick. It is 
also very useful for disinfecting urinals, water-closets, &c. 

120. Chlorine Gas would be best if it were not, unless largely diluted, 
irritating to the eyes and lungs. It may be obtained in various ways. 
Chloride of lime (popularly bleaching-powder), moistened with water in 
a saucer, gives off small quantities. If a quicker effect is desired, a little 
dilute sulphuric acid may be added. Chlorine gas may also be obtained 
by adding a little dilute muriatic acid, gradually, to half a tumblerful of 
Oondy’s fluid. Both these methods are convenient, and sufficient for a 
sick-room. AVhen required in larger quantities, as for the disinfection 
of a sick-room during the absence of the occupant, chlorine gas may be 
generated from the following combination : common salt, four ounces ; 
binoxide of manganese, one ounce ; sulphuric acid, one ounce ; water, 
two ounces. Mix the salt and manganese roughly, and place in a basiu; 
then add the sulphuric acid ffraduallp to the water, and pour over the 
powder. If the basin is placed on a box of hot sand, the formation of 
gas will be more rapid. 

121. Disinfection of the Air of Dooms , — Ventilation and cleanliness 
being accorded the first places, the following agents may be used as most 
conveniently procurable. Baskets containing charcoal, which has the 
property of absorbing sewage gases, especially sulphuretted hydrogen, 
may be hung in the room. Quicklime, which absorbs carbonic acid, may 
be used, placed in a saucer. Ohlorine gas may be obtained and used as 
mentioned under No. 120. Carbolic acid, one ounce mixed with a pound 
of sand, may be placed in saucers about the room. Cloths damped in 
carbolic acid solution, or in Condy’s fluid, may be hung about the room, 
unelss in cases where there may be an objection to a damp atmosphere. 
The isolation of the patient may be rendered more certain by suspending 
outside the door a sheet moistened with a solution of carbolic acid or 
Condy’s fluid. One or more of the above means may be used (occepting 
carbolic acid at the same time as Condy’s fluid, vide No. 118). Charcoal 
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in bags, chlorine gas, and carbolic acid solution or powder, are probably 
the most effiicacious, and the most easily procurable. 

122. Disir^fection of Clothing^ Bedding^ Carpets^ TentSy ^c, — Any 
material used by patients with infectious diseases should, if it can be 
spared, be immediately burnt. Otherwise articles of the kind should be 
immersed in solution of Oondy’s fluid or of carbolic acid, whichever may 
be available; and of the strengths given under Nos. 118, 119. This 
should be accomplished immediatelyy the things not being allowed to lie 
by, even for a few hours. A large vessel containing the disinfecting 
fluid used should be kept near the sick-room, for the reception of all bed 
and body linen. After soaking for three hours the articles should be 
boiled for half an hour in clean water, afterwards thoroughly washed 
with soap, and then exposed for three days to the sun and air. If disin- 
fectants are not available, the time of boiling, of washing, and of exposure 
to the air should be doubled, or fumigation with sulphur may be used 
{vide No. 129). Where it can be carried out, clothing, bedding, &c., are 
best disinfected by being exposed for one hour or more to a dry heat of 
from 240° to 250° Fahr. For this purpose it would be well if public 
ovens were provided. The hair or other material of mattresses should be 
‘teased out’ before being treated by disinfectants, washing, or heat. 
Disinfecting powder should be sprinkled on any soiled spots which may 
not demand immediate removal of the article. The final washing of 
infected clothing should be effected separately, as diseases may be con- 
veyed by clothes prepared in a laundry where infected clothing has been 
‘got up.’ 

123. Disinfection of Utensils. — Utensils used by the sick, such as cups, 
spoons, forks, plates, &c., should be immediately immersed in some dis- 
infecting fluid, of the strength mentioned under Nos. 118, 119; Condy’s 
fluid is preferable, as carbolic acid might leave an unpleasant taste. 

124. Disinfection of the Hands of Attendants, — Two basins, one con- 
taining Condy’s fluid or carbolic acid solution, and another containing 
plain water, should be kept ready, so that attendants may wash first in 
disinfecting fluid, and then with soap and water immediately on the 
hands being soiled by infectious discharges. The strength of the solution 
should be as mentioned under Nos. 1 18, 119. If blood or thick discharges 
have dried on the hands, they should be scrubbed with sand, 

126. Disinfection of the Body of the Sick. — The sick person should use 
water, for washing purposes, in which either Oondy’s fluid or carbolic 
acid {vide Nos. 118, 110) has been placed. When strong enough, benefit 
may often result from the use of disinfecting baths similarly medicated. 

126. Disinfection of Discharges from the Sick. — Discharges should be 
soaked up with rags which may be burnt ; sponges or pocket-handker- 
chiefs should not be used. Discharges from the bowels, or vomit, or 
urine, or expectoration, should be received into vessels charged with dis* 



DISINFECTION 


737 


infectants. For this purpose four or five ounces of carbolic acid powder 
or six or eigbt ounces of a solution of commercial carbolic acid in water 
(strength, four ounces to the gallon), or six or eight ounces of a solution 
of sulphate of iron (strength, a pound to the gallon)~and which will 
probably be most easily procurable — should be placed in the close-stool, 
previous to use, and a smaller quantity in cups used for expectoration. 
The disinfected mass should be removed as soon as possible, and buried 
three feet deep, at some distance from any tank, well, or water. Other- 
wise, if not totally disinfected, it maj' infect the water and those drink- 
ing it. If thrown on the ground the material dries, and the germs of 
disease may be wafted to different places {vido p. 733). 

Tlie onl}*^ safe disposal of material of the kind, whether arising from 
disinfecting clothing or utensils, or hands, or discharges from the sick, is 
burial in the earth, the oxidising powers of which render it innocuous. 
For this reason two or three inches of loose earth should be put daily 
around and under the cots of native cholera patients, so that it may re- 
ceive any falling discharge. Thin wide gutta-percha placed under the 
breech of the patient prevents the discharge soaking into the bed, and, if 
kept clean and frequently changed and disinfected, is a great additional 
safeguard. 

127. Disinfection of Animals . — Bogs and cats should not be allowed 
in rooms tenanted by patients with infectious disease, as they may convey 
contagion. If such animals have been exposed to contagion, they should 
he well washed with carbolic acid solution. 

128. Disinfection of If 'ate /'•closets, Privies^ — Dry earth is the best 
agent for ordinary use in privies attached to Indian houses. A handful 
of common dry earth placed over liuman excrement will prevent bad 
smell, and the mass may be taken away and used as manure, or be buried. 
But when infectious disease is present, or where water-closets are con- 
nected with sewers, disinfectants should be used. Water-closets, privies, 
cesspools, and drains can be disinfected by copperas (sulphate of iron). 
For the disinfection of a cubic foot of filth, half a pound of copperas dis- 
solved in a couple of quarts of soft water is siifticient. The addition by 
each individual using a privy or water-closet of two-thirds of an ounce 
of copperas to such privy, or one-tliird of a pint of the above solution to 
such water-closet, will keep it wholesome. Carbolic acid can be used 
after the addition of copperas till the place smells strongly of it. It may 
be diluted by being shaken up with twenty times its volume of water, 
and if poured from a wntering-pot with rose-nozzle over the sides of a 
recently emptied privy or cesspool will do great good. Sawdust or sand 
strongly impregnated with carbolic acid may bo used for this purpose. 
All water-closets and privies should, when epidemics of cholera or typhoid 
may be expected, be disinfected, whether they be ofiensive or ftot. It is 
well at such periods to avoid using any such conveniences which have 
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not been disinfected, especially if, as at hotels and railway stations, they 
may have been used by persons from infected localities. Manure-heaps 
or accumulations of filth, which it is inexpedient to disturb during 
epidemics, or which cannot be moved, should be covered, especially if to 
leeward of dwellings, with coarsely powdered charcoal to the depth of 
two or three inches, or with freshly burnt lime, or with fresh dry earth 
if charcoal or lime cannot be obtained. 

To test the air of pririeSf lay a piece of turmeric paper between two 
pieces of glass, so that half the paper hangs down. If the air is not pure, 
the part of the paper exposed turns reddish-brown after a few minutes, 
while the non-exposed part remains yellow. 

129. IHsinfectioM of Rooms after Removal of the Sick . — The room 
should be disinfected b}' burning brimstone in it in the proportion of four 
ounces to every 100 cubic feet. The cubic space may be calculated by 
multiplying the height, length, and breadth together by feet. The brim- 
stone should be placed on an iron plate, which should be suspended over 
a lamp or charcoal fire (the whole supported, for protection, over a tub 
of water). Or the brimstone may be set fire to by putting live coals 
upon it. This causes sulphurous acid gas to be given ofi‘, which is a 
strong disinfectant. Doors, chimneys, and windows must be shut w'hilst 
this is being done, and clothes or carpets belonging to the room should 
previously to further disinfection (vide No. 122) be spread out on rojMjs 
during the process. The room should be kept closed for four hours. No 
disinfection of the kind is thorough if a man can live in the room whilst 
it is going on. After disinfection, the furniture, flooring, and all wood- 
work should be washed with solution of Condy s fluid, or with carbolic 
acid solution of the strength mentioned under those heads. If the walls 
are pai)ered, the paper should b<» well ^vetted with the disinfecting 
solution and removed. If the w-alls are colour-washed, the wash should 
be all scraped ofi’. If the floorings are earthen, or broken chunam, they 
should be dug up. The doors and windows should be thrown open and 
kept open for two or three days. 

130. Disinfection of the Dead Body , — 'When a patient dies from in- 
fectious disease, the body should be washed with solution of carbolic acid 
(one part of acid to fifteen of water) and placed in the coffin as soon as 
possible. The body should be surrounded and the coffin filled up with 
charcoal, and chlorine gas may be generated in the room. 
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DIETETIC 1‘REPARATIom FOR THE INVALID 

Barley Water. — Wash two ounces of pearl barley well with 
cold water, and reject the washings. Then boil in a pint and a 
half of water for twenty minutes in a covered vessel, and strain. 
The liquid may be sweetened and flavoured with thinly cut 
lemon-peel, which may be introduced during the boiling. 

Beep Tea. — Mince finely one pound of lean beef, place it in 
a preservH^ Jar, and pour upon it one pint of cold water. Stir, and 
allow it to stand for about one hour. Then place the jar with its 
contents in a saucepan of water, let it simmer gently over the 
fire for an hour, and strain. The liquid which runs through the 
strainer contains a quantity of fine sediment, which is to be 
drunk with the liquid, after flavouring with salt at pleasure. 

Beef tea prepared as above is very nutritive, and possesses an 
agreeable meaty flavour. Beef tea should not be subjected 
to prolonged or violent boiling, as it then becomes a soup or 
broth, from the most nutritious portion (the gelatine and 
albuminous material) being, during the boiling process, in- 
corporated with the solid rejected residue. The liquid thus loses 
in flavour and nutritive power. 

Beef Tea, Savoury. — Mince finely three pounds of lean 
beef, and add one onion, half-a-dozen cloves, one small carrot, a 
little celery seed or essence, a little thyme and parsley, half a 
teacupful of mushroom ketchup, three pints of water, and salt 
and pepper according to taste. Prepare as directed for beef tea. 

Beef Extract. — Cut up a pound of the best beef in 0b small 
pieces, and put them into a good-sized pickle-bottle with a wide 
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mouth. This is corked loosely, and placed in a kettle of water 
and kept boiling for two hours. If the bottle be now removed, it 
will be found to contain a considerable quantity of fluid, which 
may be poured off, the beef also being subjected to slight pressure 
to make it yield more. In this fluid we have a highly concen- 
trated article of nourishment, which may be given, after seasoning, 
either pure or diluted, according to the state of the stomach. 

Bread. — Obtaining good bread is very often a difticulty in 
India. Soda and baking powders, which contain an alkali, are 
objectionable, because they neutralise the gastric juice. So is, 
very often, the mussallah used by native bakers instead of 
yeast, which is not unfrequently sour. To yfast or harm 

is the difticulty in making good bread, which may be overcome, 
at least in the cooler weather, as follows : Put half a breakfast- 
cupful of good hops into a saucepan with two quarts of cold 
water, and boil slowly for some hours, until it is reduced to little 
more than one quart. Let this decoction get cool, then add half 
a breakfast-cupful of sugar, stir till the sugar is dissolved, then 
bottle and cork. Let the bottle stand in a cool place for three 
days, when yeast will be formed. 

To make bread, take six pounds of flour, three table-spoonfuls 
of yeast, and one quart of lukewarm water. Put the yeast and 
water into the centre of the flour, mix, and cover with a cloth for 
five or six hours, till it rises. Then add as much tepid water as 
will make the whole into dough, also a dessert- spoonful of salt, 
and knead properly. Cover, and let the mass stand till it fer- 
ments, which is known by its cracking on the top. Then divide 
into loaves and bake. Double the proportions of articles named 
will make better bread. 

To make unfermenied bread . — -Take flour, one pound j bicar- 
bonate of soda, forty grains ; powdered white sugar, one Uta,- 
spoonful ; muriatic acid, fifty drops ; water, half-pint. Thoroughly 
mix the soda and the sugar with the flour in a large basin with a 
wooden spoon. Then add the acid to the water, and gradually 
add the mixture to the flour, sugar, and soda, stirring well all the 
time. Divide into two loaves, .and immediately put them in a 
quick <fl'en. 

Bread Jelly or ‘Pap.^ — Steep stale bread in boiling water 
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and pass through a fine sieve while hot. This may be flavoured 
with sugar or mixed with milk. It is suitable for children and 
invalids with weak stomachs. 

Brotus are made by boiling the materials chosen for two 
hours, and straining through a wide sieve. Pearl barley, rice, 
vermicelli, or semolina may be added. The bones of the meat 
may also be broken up, and used in the preparation of broth. 

Chicken, V eal, or Mutton Tea may be prepared in the same 
manner as beef tea. 

Chicken Jelly. — Cut up a chicken, and put the pieces into a 
jar ; pour over it a tea-cupful of cold water, tie down closely with 
a piece of bladder, and boil the jar in a saucepan of water for six 
or eight hours. Strain the liquid, and when cold remove the fat. 
A nourishing jelly remains. 

Flour and Milk. — Fill a small basin with flour, tie a cloth 
over the mouth, and boil it slowly in a saucepan of water for 
eight or ten hours. The inside portion of the flour becomes in- 
corporated into a hard mass. After remov ing the outer sodden 
part add one grated table-spoonful of the flour to a pint of milk, 
and boil. This preparation is often advisable in dysentery and 
diarrlima. 

Imperial Drink. — Take half an ounce of cream of tartar, the 
juice of one lemon, and two table- spoonfuls of sifted white sugar. 
Put the whole in a jar, and pour over them one quart of boiling 
water. Cover till cold. A useful drink in fevers. 

Lemonade.— Pare the rind from a lemon thinly, and cut the 
lemon into slices. Put the peel and sliced lemon into a jug, with 
one ounce of white sugar, and pour over them one pint of boiling 
water. Cover the lid closely, and let it stand till cold. Then 
strain and pour off the liquid. 

Liebig’s Raw Meat Soup. — Take eight ounces of recently 
killed meat, and mince flne. Place the mince in twelve ounces of 
distilled or pure w'ater, add four drops of strong muriatic acid 
(also called hydrochloric acid) and half a salt-spoonful of salt. 
Stir well, and allow it to stand one hour, then strain through a 
tine sieve or cloth. When all the fluid, which is of a red colour, 
has run through, add eight or ten ounces more water. Jt should 
be made fresh once daily and given cold. This preparation is 
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often taken and retained when other foods are refused or vomited, 
as it presents a form of sustenance requiring very little aid from 
digestion. It is very useful in cholera, in fevers, and in the 
wasting diseases of children. A patient may be usually given as 
much as he will take. 

Linseed Tea. — Place one ounce of bruised linseed and two 
drachms of bruised liquorice root into a jug, and add one pint of 
boiling water. Let it stand, lightly covered, for three hours near 
a lire. Strain the liquid, which may be flavoured as mentioned 
for barley -'water. Useful as a drink in urinary aftections. 

Milk and Suet. - Boil one ounce of finely chopped suet with 
a quarter of a pint of water for ten minutes, and press through 
flannel. Add a drachm of bruised cinnamon, one ounce of sugar, 
and three-quarters of a pint of milk. Boil again for ten minutes 
and strain. A wine-glassful or more may l>e taken at a time. It 
is nutritive and fattening, and, if there is no diarrhtea, is useful 
in the atrophy or emaciation of children. 

Oatmeal Gruel. — Mix thoroughly but gradually one table- 
spoonful of groats with two of cold water, and add one pint of 
boiling water, stirring all the while. Boil for ten minutes, con- 
tinuing the stirring. Sweeten with sugar and add, if desired, 
a little sherry or brandy. Milk may be used instead of water. 
This is also a nourishing food, containing more nitrogenous 
matter than preparations of arrowroot. 

Oatmeal Porridge. — Mix a large table-spoonful of oatmeal 
with two table-spoonfuls of cold water. Stir well, and pour into 
a pint of boiling water in a saucepan. Boil and stir w^ell for ten 
minutes, and flavour with salt or sugar as preferred. Milk may 
be used instead of w'ater. If the boiling is continued for half an 
hour, the porridge then turned out into a soup plate, and cold 
milk poured over it, it will become semi-solid. Oatmeal porridge 
is beneficial when constipation exists, but .should not bo used if 
there is tendency to diarrhma. It is a nouri.shing food, but some- 
times causes acidity or water-brash. 

Panada. — Take the white part of the breast and wings of a 
boiled or roasted chicken, and pound in a mortar with an equal 
quantity^of stale bread. Add the water in which the chicken 
has been boiled, or beef tea, until the whole forms a fluid paste ; 
then boil for ten minutes, stirring all the time. 
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The under side of cold sirloin of roasted beef, or cold roasted 
leg of mutton, may be used instead of chicken. 

Rice Water. — Well wash one ounce of rice with cold water. 
Then steep the rice for three hours in a quart of water kept at a 
tepid heat ; afterwards boil slowly for one hour and strain. It 
may be sweetened and flavoured as barley water. A useful drink 
in dysentery and diarrha?a. 

Tamarind Drink. — Take a quarter of a pint of tamarinds, and 
pour over them a quart of boiling water. Sweeten as required, 
and cover till cold. A useful drink in fevers. 

Tamarind Whey. — Boil a pint of milk, and while it is boiling 
add two t^ble-spoonfuls of tamarinds. Strain, and sweeten to 
taste. A cooling and slightly laxative drink. 

White- WINE Whey, or ‘Posset.’ — Boil half a pint of milk in 
a saucepan, and while it is boiling add a wine-glassful of sherry. 
Strain, and sweeten as agreeable. A useful drink in colds and 
mild febrile attacks. 
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Alcoholic drinks, use of, 672, 686 
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Aleppo bouton, 77 

Alopecia, 291 

Alterative medicines, 710 
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— aromatic spirits of, 1,8 
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— pernicious, 50 
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— after scarlet fever, 187, 3<6 
Aneurism, 452 
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Ankles, weak, ride Clubfoot, 180 
Anthrax, 118 
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Antidotes for poison, 585 
Anti-fat cures, 237 » 

Antiseptic dressings, 600 
Antispasmodic medicines, 714 
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AiinoMiN AL bandage, after confinement, 
G17, 621 

Abdominal compress, ride Dyspepsia, 
208 ; sickness of pregnancy, a.)8 
Abortion, vide Miscarriage, 302 
vVbscers, 89 

— acute, 39 

— chronic, 41 

— of the anus, 44, 271 
breast, 41, 96 

fingers, ride Whitlow, 462 

thecal, 463 

liver, .‘i22 

neck, 44, 278 

I>erina:uni, 44, 421 

— from blood-poisoning, o87 

— how to open an, 44 

— terminations of, 41, 44 

— lancet, description and use of the, 44, 
490, 491 

Absorlients, ride Enlarged glands, 278 
Acarus scabici, 393 

Accidents, immediate treatment of. 497 
Acid baths, 730 

— carbolic, 734 
Acidity, 45 

Acne, or copper nose, 400 
Aconite, poisoning by, 586 
Acute general tuberculoAis, 88, 2 10 
Aden boil, 77 
Adenoma, 100 
Addison’s di.«ease, 51 
After-birth, 620 

— pains, 623 
i£gle mannelos, 22 
Ague, 239, 251 

— cake, 414 

— quotidian. 251 

— tertian, 251 

— quartan, 251 

— masked, 251 

— irregular, 261 

— in children, 258 


Ague, may alternate with other mala- 
dies, 265 

— amount required for breathing, 
694 

Air, conveys disease-germs, 782 

— destroys disease-germs, 733 

— difference of, in hot climates, 665 

— impurities found in, 694, 732 

— vitiated by respiration, 694 
more quickly by sick, 694 

— how to moisten in sick-room, 104 

— how to test, 706, 738, 

Albinism, ride White skin, 388 
Albumen, bow to detect, 101 
Albuminuria, 100 

Alcohol, rule Liquor, 685 

Alcoholic drinks, use of, 672, 686 

Alcoholism, chronic, 163 

Aleppo bouton, 77 

Alopecia, 291 

Alterative medicines, 710 

Alum, 2, 21 

Amauro.sis, 226 

Amblyopia, 220 

Amenorrhoea, 468 

Ammonia, hydroclilorate of, 2, 21 

— aromatic spirits of, 1,8 
Ammonium, chloride of, 2, 21 
Anicmin, 46 

— pernicious, 50 

Anar, or pomegranate, 3, 25 
Auisarca, 187 

— after scarlet fever, 187, 846 
Aneurism, 452 

Augel’s whisper, 145 
Angina ]>ectoris, 298 
Ankles, w'eak, vide Clubfoot, 130 
Anthrax, 113 
Antipyrin, use of, 246 
Antidotes for poison, 585 
Anti-fat cures, 287 « 

Antiseptic dressings, 600 
Antispasmodic medicines, 714 
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Aperient medicines, 707 
Aphtha:, 446 
Apoplexj^, 53 

— varieties of, 53, 55 

— predisposing causes of, 54 

— attacks resembling, 65 
•— -warnings of, 53 

— prevention of, 59 

— distinction from other disease, 55 

— from heat, ride Sunstroke, 425 

— uraunic, 55 
Apothecaries’ weight, 3 

— measure, 4 

Appetite, loss of, a avmptom of di-^eaec, 
37, 59 

Arcus senilis, 236 
Ardent sun lever, l*2S 
Argel, 27 

Arsenic, use and effects of, 673, 7'il 

— poisoning by, 267, 585, 586 
Arteries, course of the, 500 

— bleeding from, 503 

distinction from bleeding of 

veins, 504 

how to stop, 504 

Artificial feeding of children, 043 
— - respiration, 542 
Asafoetida, 2, 22 
Ascites, 188, 376 
Asphyxia, heat, 426 
Asthma, GO 

— hay, 6 1 

— — other names of, 65 
Astigmatism, 231 
Astringent medicines, 714 
Atrophy, 66 

— prof^cssivo muscular, 343 
Atropine, use of, 226, 23 1, 605 
Aymab, or ‘ Dhai,’ selection of, 614 


Bacillus anthracis, 113 

— malarise, 252 

— tuberculee, 142 
Bacteria, 732 
Bael fruit, 2, 22 

decoction of, 22 

svrup of, 22 

Bagdad boil, 77 
Baker’s itch, 397 
Balanitis, 280. 282 

Bandages, description and use of, 493 

— for the arm, 495 

anus, 85 

cut throat, 604 

groin, 109, 694, 

leg, 494, 495 

— suspensory, 489 

— how to fold them, 494 

— how €} apply them, 494, 555 

— starch, 729 


Bnntingism, 287 

Barbadoes leg, 215 

Barley water, how to make, 789 

Baths, 729 

Bath, hot, 730 

— substitute for, 780 

— medicated, 730 

— temperature of cold, hot, warm, 730 

— for feet of insensible persons, 780 

— at night for infants, 636 

— cold, for fever, 24(» 

when to be avoided, 691 

— Turkish, 7,30 

— room water, disposal of, <175 
Bathinir, 690 

— of infants after birth. 6.33 
Bear-bites and scratches, 606 
Bed-stires, 69 

— making, previous to labours, 618 
for helpless patients, 703 

— <*hange of, for helpless iiatients, 703 

— elothing, change of, for helpless 
patients, 703 

— ]»an, use of, for helpless patients, 704 
Bedding, disinfection of, 736 
Be«‘-stings, 611 

Beef tea, how to make, 730 

— extract, bow to make, 739 

Belt, abdominal, for yvregnaney, 858 ; 
after confinement, 617 ; for dyspepsia, 
208 

Bengal fever, 258 

Beri-Beri, 384 

Bhang, 58<i 

Bile, use of the, 201 

Bilious attack, vide Colic, 131 

Liver disease, 319 

Biliousness, 319 
Binders, after confinement, 617 
Bistoury, or curved knife, 490 
Black draught, 20, 27 

— w^ash, 721 

Blackheads, ride Acne, 401 
Bladder, inflammation of the, 70 
chronic, 71 

— irritable, 73 

in pregnancy, 361 

— neuralgia of, 74 

— paralysis of, 74, 336 

— stone in the, 73 

— tumoura of the, 74 
Blebs, vide Pompholyx, 898 
Blecding-lanect, 491, 492 

— varieties of, 503 

— from arteries, how recognised, 503, 
504 

veins, how recognised, 508, 504 

— means of stopping, when not violent, 
504 

violent, 606, 610 

— graduated pad for stopping, 605 
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Bleeding, general treatment of, and 
when to give etimulants, 614 

— from the head or neck, 605 
arm, 506, 507 

— forearm, 507 

— — — hand, 607 
— nose, 610 

upper part of thigh, 508 

below middle of thigh, 509 

the leg, 509 

the sole or front of foot, 509 

socket of a tooth, 512 

varicose veins of leg, 512 

leech-bites, 512 

— internal, 513 

— from lungs, 411 

— from stomach, 411 

— before and after labour, 621,628 

— from slight injuries or constitutional, 
518 

Blind boils, 75 
Blisters, 514, 729 

— from accidents. .51 1 
burns, 517, 519 

— on the feet, 515 
Blistering tissue, 720 
Blood-changes from heat, 665 

— degeneration, 66.5 

— poisoning, 687 

— in urine, 4.58, 454 

— iron in the, 24 

— red globules of the, 24, 46, 666, 

— tumour of the scalp, 517 
of infants, ,017, 638 

— worms in the, vide Kelapsing fever, 
250; Mosquito-bites, 612 

— vessels, course of the, 500 

bleeding from, 503 

Blue pill, 711 

Blunt knife, or spatula, 490, 192 
Blush, the, vide Skin diseases, 386 
Body, organs of the, 29, 30, 198 

— protection of the, from heat . 662 
Boils, 75 

— Arungzebe, 77 ; Alcp^K), 77 

— Aden, 77 ; Baghdad, 77 

— Delhi, 77, 381 

— Gwalior, 77 ; Panjdeh, 77 

— Persian, 77 ; Scindc, 77 
Bone, disease of, 79 
Bone-setters, 697 

Bowels, inflammation of the, 79 

— — - ctecum of the, 81 

— chronic, 81 

— obatruction of the, 82 

— protrusion of the, 84 

— protection of the, by the turban, 
660 

Bow-leg, 871 

Brain, concussion of the, 522 

— compression of the, 626 


Brain, compression of the, distinction 
from concussion, 522, 526 

— congestion and inflammation of the, 
86 

— fever, 88, 89 

— headache, 296 

— softening of the, 87 

— tubercles of the, 88 

— water on the, 88, 93 
Bread, how to make, 740 

— jelly, or pap, 740 

Breasts, inflammation of the, 94 

— abscess of the, 96 

— cancer of the, 99 

— condition of the, in pregnancy, 

confinements. 624, 

weaning, 653 

— draw'ing of tJie, 95, 98 

— draught of the, 624 

— irritable, 98 

in jircgnancy, 360 

— pang, 298 

— sore nipples of the, 97 

— treatment of, in pregnancy, 360 

— tumours of the, 100 
distinction from cancer, 

100 

Breath, smell of the, in disease, 32 
Breathing, 32 

— object of, 695 

— of children, 32 

— pulse, and temperature, relation be- 
tween iho. 36 

Bricklayers’ itch, 397 
Bright’s disease, 100 
Broken bellv, or rupture, 589, 594 

— — in children, 594 

— neck, 5.57 

Bromide of potassium, 1, 9, 711 
Bronchitis, 102 

— chronic, 105 

— of childicn, 105 

— during teetliing, 107, 437 
Broths, how to make, 741 
Brow ague, 294 

— ache, 294 
Bruises, 515 

— of the head, 516 

of infants at birth, 516, 517, 

638 

Bubo, 44, 109, 279, 280, 458 
Bunion, 109, 154 

— sores from injury of, 1 10, 154 
Burmese ringworm, 392 
Burning of the feet, 110 
Bums and scalds, 517 

of fingers, 519, 528 

— . thmat 620 

from corrosive liqufts, 520 

sequel of, 520 



748 


tNDEt 


Cabins for sick on sliipboard, 670 
Cachexia, malarious, 61, 267 
Ciecum, disease of the, 81 
Calomel, 711 
Camphor, 2, 23 

— water, 24 

— spirits of, 24 
Cancer, 110 

— of the breast, 99 

lip, 111 

skin, 111 

stomach, 111 

testicle. 111 

tongue, 111 

womb, 1 1 1 

Cancrum oris, 112 
Canine or dog madness, 302 
Canthai'ides plaster, 729 
Capillaries, 600 
Carbolic acid, use of, 734 

— disinfecting poM’dcr, »md oilier pre- 
parations of, 734 

Carbuncle, 113 
Carron oil, 724 
Castor oil, 2, 23 
Cataract, 224 
Catarrh, 113 

— epidemic, vide Influenza. 309 
( ‘at-bites and scratches, 606 
Catch in the breath of infants, 1 10 
Catheter, description and use of, 492 

— fever, 493 
~ shock, 493 
Caustic case, 490 

Cautery, for mad (l«tg bite, 301 
Centipede-htings, CIO 
t'erebro-spinal fever, 249 
Chalk-stones, 2H3 
Change of life, 481 
Chaps, lie 
Chicken-pox, 1 17 

— tea, 741 

— jelly, 741 
Chilblains, 1 16 
Child-crowing, 140 
Cliildren, clotliing of, 030 

— convulsions of, 145 

— carrying of, ride Curvature of the 
spinei 410 

— drivelling of, 107, 037 

— exercise of, 659 

— feeding of, 643 

— incontinence of urine of, 460 

— medicine, how to give it to, 04 1 

— night terrors of, 146 
Chill or cold, 253, 676, 

import of, in India, 070 

will re-excitc fever^ 263, 670 

excite liver disease, 319, 

676 

Chincottgh, 464 


Chin whelk, 401 
Chiretta, use of, 701 
Chloral, 1, 10 

— poisoning by, 11 

— syrup of, 1 1 
Chloride of ammonium, 21 
Chlorine gas, 735 
Chlorodpne, 1-12 
Chlorosis, 50 

Choking, 648 
Cholera, 117 

— causes of, 120 

— germs, microbes, or poison of, 120 

— diagnosis of, 121 

— syniiitoras of, how produced, 121 

— black and blue, 120 

— peculiar symptoms of, 120 

— secondary results of, 125 

— in children, 127 

— prevention of, 128 

— pills. 128 

— sulphur fires, during, 128 

— use of earth uuder sick bed during’, 
698, 737 

Choleraic diarrhoea, 122 
Chyluria, 129 

Chordw, rule Gonorrluca. 289 
Chorea, 422 

Chronic alcoholism, 163 
Cincliuna bark, 17 

— alkaloids, 20, 257 
Cinchonism, 18 

CirrhoSH of the liver, 103. 322 
Clavus, 292 

Cleansings after confinement, 023 
(.’left palate, 638 
Clergyman’s sore throat, 443 
Climacteric periods, 38 
t3imnte. tropical, 38, 

eftects of, 38, 47, 668 

— varieties of, in India, 657 

— annual division of, in India, 657 

— affected by the monsoons. 057 

— of the hills, use of the, 607 

— periodical ciiange of, 007 

— change to Kuro}>e, 009 

— improved by sanitary measures, 0.58 

— for consumptives, 144 

Climatic (listiases, how to be escajied, 
658 

— fever, 239, 261 
Clothing, 662, 688 

— during exertion, 662, 688 

— flannel, importance of, 662, 088 

— of infants, 630 
children, 690 

— may convey disease, 733 
Clove-hitch knot, 532 
Club-foot, 129 

(Coffee, use of, 672 
Cold or chill, 263, 670 
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Cold, in the bead, 113 

of infants, 63H 

Colic, 131 

— spasmodic, 131 

— bilious, 131 

— flatulent, 131 

— accidental, 131 

— inflammatory, 131, 134 

— lead, or painters’, 131, 134 

• — of childrt u, vide Flatulence, 273 
Collapse or shock. 520 
Collodion, how to apply it to wounds 
599 

Compression of the brain, 525 
Concussion of the brain, 522 

— how it differs from compression, 522, 
525 

— of the spine, 52 1 
Condy’s fluid, 680, 731 
(’onduct of the passions, 695 
Confinements, riV/c Labour, (ilS 
Con8ervanc^ , 695 
Constipation, 135 

-- of children, 138 
Consumption, 112 
Consumptives, climate for, 1 1 1 
(kmtn^jion, 732 
Contusions, v>de Bruises, 515 
(kinvalescents, tonics for, 701 
Convulsions, 144 
~ of children, 145, 14H 

— luring teething, 437 
labour, 629 

— hysterical, 305 

Cooking-pots, importance of clean, 685 
Cooling application's, 722 

— drink in fevers, 1(5, 2(5, 741 
Copper nose or acne. 400 

— poisoniog from dirtv cooKing-pot.s, 
685 

Copperas, 24 

Cornea, ulcers of the, 23.1 

— opacity of the, 233 
Corn«, 153 

— ulcers from injury of, 151 
Coryza, va«o- motor, 65 
Cough, 158 

— winter, 105 

— ns a symptom of disease, 37, 158 

— varieties of, 1 58 

— during teetbiuir, 436 
Coup de eolcil, 424, 125 
Cow-pock, vide Vaccination. 407 
Cow mss, or crusted totter, 397 
(Cradle for fractures, 555 
(Yanip, 409 

— in tlie leg, 409 

during pregnancy. 360, 410 

— — — stomach, 131 

— writers' and telegraphists’, 315 
Creeping paralysis, 342 


Cretinism, 279 
Cross birth, 628 
Croup, 154 

— distinction from diphtheria, 182 

— spasmodic, 146 
Crusted ringworm, 400 

— tetter, 397 
Crutches, 582 
Cryttallinc pock, 117 
Cupping, dry, 731 
Curved knife, 490, 491 

— needle, 49!, 492 
Cnti.s anserina, 253 
Cuts 599 
Cyano?ia, 638 

Cysts of the breast, 100 


Dad or dadru, S92 

Damp, evil effects of, m houses, 47, 693 

Dandriff, 291 

Date mark, 77 

Dead-drunk, 189 

Deafness, 209 

Death, signs of, 38 

Debilit}', vide Antcmin, 46 

Delhi sore, vuU’ Boils, 77, 381 

Delirium, 37, 159 

— a symptom of di’cise, 37 

— d'ficrent varieties of, 160 

— strait- waistcoat for, 160 
Delirium tremens, 161 
Dengue fever, 268 
Dentition, or teething, 129 
Deodorants, 733 
llerbyshire neck, 279 

Dhai or nvmab, rules for choosing a, 
611 

Dbatura stramonium, use of, 27. 62 

poisoning by, 686 

Diabetes, 164 

— dietary’ for, 165 
Diaphoretic med.ciues, 716 
I)iairh<Ba, 166 

— anemic, 169 

— atmospheric, 166, 1(58 

— bilious, 167, 201 

— troni constipation, 1.36, 139 
dvspepsiH, 107 

— hill,‘l(56, 169 

— from imprudent diet, 167 
-- infantile, 166, 172 

— - chronic, 176 

— irritative, 1(5(5, 167 

— malarious, 168 

— mental or nervous, 169 

— premonitory of cholera, 117, 167 
dyscutcry, 167, 190 

— from teething, *436 

— scorbutic, 382 

— from unclean cooking- pots, 167, 685 
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Diet, 683 

— of sick, 699, 739 

— of persons residing in malarious dis- 
tricts, 678 

— importance of vegetable, 205, 382, 
626, 683 

Digested enemas, 728 
Digestion, process of, 1 99 

— slow, 203 
Digestible foods, 206 
Diphtheria, 177 

— distinction from croup, 182 
Diphtheritic croup. 182 

— paralysis, 186, 345 

Director, description and use of the, 
490, 491 

Dirt-eating by children, ride Atrophy, 
66 

Disease, symptoms of, <31-.'(9 

— tendencA’ of, in tlie tropics, .38 

— liability of females to, in ludin, 467 
Diseases of India, principal causes of, 

658 

how to esc'spe them, 658 

— how influenced, 38 

— characteristics of, in 1 ndia, 38 

— germs, 120, 874, 389, 783 
Disinfectants, 734 
Disinfection, 7.33 

— of the air of rooms, 735 

clotiiing, bedding, &c., 73t; 

utensils, 7.36 

hands of attendants, 736 

discharges from the si<-k, 7 56 

the body of the tick, 7.36 

animals, 737 

water-closets, 7.37 

manure heaps, 738 

rooms after sickiu‘ss, 738 

the dead body, 738 

Dislocatiou, 626 
— - how to treat, 527 

distinguisited from fractures, .>26 

sprains, .526 

— compound, 527 

— of the spine, vide Fracture, 556 

lower jaw, 528 

collar-boue, 529 

shoulder, 529 

ell>ow, 5,33 

partial, in children, 534 

wrist, 635 

thumb and Angers, 5.35 

hip-joint, 536 

knee-cap, 519 

knee-joint, 689 

— semilunar cartilages, 540 

ankle, 641 

bf les of the foot, 542 

Diuretic medicines, 716 
Dog-bites, 303, 606 


Dog-bites, treatment of mad, 303 

— madness, 302 
Doses, remarks on, 5 

— for children, 6, 7 
females, 6 

— table of, 6 

Double-jointed, vide Rickets, 371 
Dover’s powder, 2, 12 
Drainage, importance of, 691 
Drain throat, 177 
Drinking, eft’ects of, 161, 163, 687 
Drink craving, 1 64 

— a cooling, for fever, IG, 26, 741 
Drops and minims, 4, 5 
Droj>sy, 1 86 

— from amcmia, 49, 188 

— from exposure to cold, 187 

— following scarlet fever, 187, 876» 

— from kidnej* disea “-e, 187 

— from disorders of menstruation, 187, 
188, 168 

disease of heart, 187, 297, 369 

lungs, 187, 188 

liver, 187, 188 

spleen, 187, 188, 414 

— ovarian, 188 
Drowning, 542 
Drunken lit 189 
Drv-cupping. 7.31 
--■ictt.r, 401 
Dwellmg-housc.s, 692 
Dumb-bell cr\stals, .311 
Dysentery, 189 

— chronre, 193 

— in children, 173, 195 

— milk diet for, 194 

— change of climate for, 195 
Dysmenorrhcea, 472 

— ^ ovarian, 472 
Dyspepsia, 197 

— accidental or temporary, 200 

— habitual or permanent, 200, 201 

— flatulent and atonic, 204 

— occasional svniptoms of, 204 
Dyspeptic headache, 291 


Eak, diseases of the, 208 

— ache, 211 

of children, 211 

— bursting of the drum of the, 213, 
211 

— cough, 210 

— deafness of the, 209 

— eruptions near the, 208 
during teething, 435 

— foreign bodies in the, 646 

— inflammation of the external, 212 

— internal, 213 

— inflammation, chronic, of the, 214 
m children, 214 
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Ear, method of examining the, 210 

syringing the, 210 

poulticing the, 210 

— poh'pus of the, 215 

— speculum, 210 

— wax in the, 20J 

Earth as u disinfectant, 698, 737 
Eczema, or running scall, 896 

— pustular, 397 

— solare, 397 
Effervescing draughts, 718 
Elbow, injuries of the, 533, 565 
Elephantiasis, 215 
Elephantoid fever, 216 
Emboli, eirfc Blood-poisoning, 587 
Emetics, 717 

Emphysema of the lungs, 330 

— from asthma, 61 

— from fractured ribs, 569 

— from labour, 629 
Empyema, 354 
Enemas, 726 

— digested, 728 
Enteric fever, 239, 240 
Enteritis, 79 
Ephelis, or freckles, 386 
Epidemics, manner of life during, 696 
Epilepsy, 216 

— feigned, 219 
Epiphora, 223 
Epsom salts, 20, 27 
Eruptions, 220 

— - behind the ear of children, 2(t8, 135 
ICruptive fevers, 239 

Erysi)jelas, 220 
Erythema, 386 
-- during teething, 135 
ICtlier, nitrous spirits of, 2, 1 » 
Euenlyplus globulus, 675 
Exercise, 687 

Expectorant medicine®, 717 
Extravasation of urine, 420 
Eye, diseases of the, 222, 224 

— - astigmatism of, 231 

— cataract of the, 224 

— foreign bodies in the, 547 

— glaucoma of the, 225 

— hypermetropia of the, 231 

— inflammation of the surface of the, 
or ophthalmia, 227 ; purulent ophthal- 
mia, 228 ; granular ophthalmia, 230 

iris of the, or iritis, 225 

— migraine of the, 294 

— ufTeetton of the nerve of the, 226 

— opacity of the cornea of the, 23.1 

— ulcers of the cornea of the, 233 

— spots before the, 231 

— short and long sight. 230 
• squinting of the, 232 

— spectacle.®, 231 

— watery, 223 


Eye, how to foment the, 230 
apply lotions to the, 230 

— lids, afTections of the, 222 

— of infants, colour of, 641 


Pack, flushing of the, 274 

— neuralgia of the, 294 

— paralysis of the, 335, 844 
Fainting, or syncoi>e, 234 

— during pregnancy, 3.57 
Falling sickness, vide Epilepsy, 216 
Famine fever, 249 
Farinaceous foods, 652 

Fat, accumulation of, 235 

dietary for, 236, 287 

Fatty degeneration of the heart, 236 
Favus, 399 

Feeding of infants, 641 

— helpless patients, 704 
Feet, tenderness of the, 238 

— smelling of the, 238 

— cold, 238 

— blisters of, 515 

— ulcers of, 515 

— gouty, 283 

— burning of the, 110 

Fever, as a symptom of disease, 37, 238 

— general description of, 238 

— dlvi^ion of, 239 

— a dl'ea^e per at. 239 

— other symptoms mark ])articular, 
239 

— when moderate or severe, according 
to temperature, 34 

— causes of, 239, 240, 248, 250, 252 

— rules for giving stimulants in, 245 
— opiates in, 215 

— cooling drinks for, 16, 26, 741 

— use of thcrmonicter in. 33 
Cvild bath in, 246 

— a I dent oi sun, 127, 128 
-- lieng.al, 268 

-- catlictcr, 493 

— ccrebro-spinal, 219 

— climatic, undefined, 239, 264 

— continued, 239 

— dengue, 268 

— elephantoid, 216 

— enteric or typhoid, 239, 240 

— ejihemeral. 239 

— eruptive. 239 

— famine, 249 

-- gastric, 239, 241, 260, 416 

— hay, 65 

— hseinaturic, 454 

— hectic, 269 

— hybrid, 239. 264 

— intermittent, 239, 251 % 

— in children, 258 

— jungle, 258 
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Fever, malaiio-typboid, 239, 261 

— maJarious, 252 

•— masked malarious, 51, 239, 2GG 

— miliaiy', 630 

— milk, 629 

— moon, influence of the, on, 336 

— pollen, 65 

— post partum, 680 

— puerperal, 680 

— pythogenic, 240 

— red, vide Dengue, 2G8 

— relapsing, 239, 249 
•— remittent, 239, 258 
of children, 263 

distinction from enteric, 263 

— rheumatic, 367 

— scarlet, 373 

— short, five or seven day, 249 

— simple continued, 239 

— spirillum, 249 

— sun, 239, 427 

— terai. 258 

— typhoid, 239, 240 

— tVpho-malarial, 239, 264 
— remittent, 239, 264 

— typhus, 239, 246 

distinction from enteric, 240 

— undefined, 239, 264 

— yellow, 267 
Fibroma, 403 

— of breast, 100 
Filters, 679 

— method of cleansing, 679 

Fish, use of, during cholera, 121, 122, 
128 

— may convey tape- worm, 483 

— poisons, 122, 128 
Fissure in the anus, 272 
Fistula, 44, 271 

— in ano, 44, 271 
Fits, 273 

— apoplectic, 53 

— convulsive, 145 

— drunken, 189 
•— epileptic, 216 

— gouty, 283 

— hysterical, 305, 30(» 

— inward, of infants, 145 
Flannel, use of, 662, 688 
Flatfoot, vide Clubfoot, 130 
Flatulence, 273 

— of children, 278, 436 
Flea-bites, 612 

Flies, protection of food from, 684 
Flour and milk for invalids, 741 
Flushing of the face, 274 
Fomentations, 722 
Fontanellc, the, 90, 92 
Food, nan of, in the system, 652 

— farinaceous, 652 
malted, 653 


Food, moat digestible, 206 

— tinned, often injurious, 684 
Football sprain, 588 

Forceps, description and use of the, 401, 
492 

Foreign bodies lodged in the person, 
545, 552 

in the nose. 645 

ears, 546 

eves, 647 

throat and gullet, 648 

windpipe, TioO 

stomach, 551 

skin, 651 

under the nails, 552 

in the private parts, 652 

Fracture, or broken bones, 552 

— complication of, 580 

— blood extravasated with, 580 

— comminuted, 553, 580 

— compound, 553, 580 

— articles required to treat, 553 

— l>est bed for, 553 

— implicating joints, 558. 580 

— how to move fractured limbs, 198 

— cradle for, 556 

— of the skull, 656 

spine, 556 

bones of the nose, 658 

lower jaw, 558 

collar-bone, 560 

head of arm bone, 561 

: middle of arm bone, 568 

lower part of arm bone, 564 

prominences of arm bone, 565 

of elbow, 565 

forearm, 565 

close to the wrist, 56G 

— or other injuries of the shoulder- 
joint, 562 

elbow-joint, 565 

wrist-joint, 667 

— partial, in children, 566 

— of the bones of the hand, 567 

fingers, 568 

ribs, 568 

upper part of thigh, 570 

middle part of thigh, 671 

kneo-pan, 674 

leg, 575 

above the ankle, 579 

foot, 579 

heel tendon, 680 

Freckles, or ephelts, 386 
Freezing or cooling mixture, 722 
Frost-itch, 395 
Fungus for)t-disea8c, 274 


GALL-stones, 274 
distinction from gravel, 275 
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Ganglion, 68^ 

Gangrene, 337 
Gargles, 726 
Gastric diseases, 277 

— fever, 239, 241, 260, 416 

— juice, 199, 202 

Germs of disease, vide Cholera, 120 ; 
Diphtheria, 177 ; Typhoid, 240 ; 
Malaria, 252 ; Scarlet Fever, 374 ; 
Skin diseases, 386 

conveyed bv food or water, 

120, 678, 733 

milk, 120, 37 1 

mosquitoB, 612 

flies, 681 

Ghunduk, 3, 28 

Giddiness, a symptom of disease, 37, 277 
Gin-drinker’s'liver, 163 
Ginger, tincture of, 2, 1 1 
Glands, enlarged, 278 

of the neck, 278 

armpit, ‘279 

^rroin, 109, 279, 458 

Jaw, 279 

mesentery, 67 

Glaucoma, 225 
Glauber’s salts, 20 
Gleet, 281, 282 
Goa powder, 391 
Goitre, 279 

— exophthalmic, 279 
Gonorrhcca, 280 

— female, 281 

— results of, 280 

— rheumatism. 280, 282 

— warts, 280, 282 
Gout, 282 

— in the stomach, 283 
Gouty headache, 296 
Graduated pad, 505 
Granulations, 285 
Granular ophthalmia, 230 
Grape cold, 65 

Gravel, 285 , 

— red, 286 

— white, 286 

distinction from gall-stone, 275 
Graves’s disease, 279 
Green-sickness, 50 
vitriol, 24 

Gregory’s powder, 710 
Grocers’ itch, 897, 402 
Guinea-worm, 288 
Gom*boi], 290 

— lancet, 491, 492 
Gums, lancing the, 434 
Gunjah, 586 

Gutta serena, 226 

Hair, falling of the, 290 
wash for the^ 291 


Hammer nose, 462 

Hand, palm, wound of the, 605 

bleeding from, 507 

Hanging, 583 
Hay asthma, 64 

— fever, 65 
llsematemesis, 411 
Hsematuria, 454 
Hiematuric fever, 454 
Hremoglobin, 47 
Hsemophilia, 513 
Haemoptysis, 411 
Haemorrhage, or bleeding, 503 
Haemorrhoids, or piles, 347 
Headache, varieties of, 291 

— as a symptom of disease, 37, 291 

— brain, 296 

— or brow ague, 294 

— dyspeptic, 291 

— intermittent, 294 

— nervous, 292 

— rheumatic or gouty, 296 
Head-dress for India,* 660 

Hoad, injuries of the, vide Concussion, 
522 ; comprea-ion, 525 ; scalp wounds, 
601 ; wounds of brain, 602 
to infants at birth, 628, 638 

— protection of the, from heat, 660 
Health, preservation of, 657 

— res(»rts, 667, 669 

Heart, palpitation of the, 297 
a symptom of disease, 87 

— action of the, 297 ; unborn cliild’s, 
615 

— diseases of the, 297 
valves, 368 

— disease from rheumatism, 368 

— spasm of the, 298 

— fatty, 236 
Heartburn, 299 

Heat, effects of, 658, 665 

direct, 658, 662, 672 

indirect, 666 

long-continued, 665 

— anaemia, 48 

— apoplexy, 124, 425 

— asphyxia, or suffocation, 426 

— fainting, or syncope, 424, 426 

— spot, c&e Eczema, 897 

— treatment after exposure to, 426, 428 
Hectic fever, 269 

Heel, teudon of the, tom or cut, 680 
Helmet for India, 660 
Hemicrania, 294 
lleni]), Indian, poisoning by, 586 
llepatalgia, 324 

Hepatic disease, vuie Liver, 318 

Ilera-Kusees, 3, 24 

Hernia, vide Rapture, 589 ^ 

— varieties of, 589 

— infantile, 594 
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Hernia, at the navel, 594 
H^es, 895 
Hiccongh, 299 
Hill diarrhoea, 169 

— climates, utility of, 667 

— — characteristics of, 668 
Hin^, 2, 22 

Hip-joint, disease of the, 312 
Hoarseness, 443 
Home sickness, 805 
Hooping or whooping cough, 464 
Horn pock, vide Sm^l-pox, 408 
Hot applications, 721 
Housemaid^s knee, 800 
Houses, 692 

— construction of, 693 

— position of, 694 

— site of, 694 

— ventilation of, 694 
Hydrocele, 308, 692 
Hydrocephalus, 88 

— spurious, 89, 92 
Hydrocephalic bead, 93 
Hydrophobia, 300, 606 

— spurious, 302 

Hydrothoraz, vide Pleurisy, 354 
Hypodermic syringe, how to use the, 

Hypermetropia, 231 
Hypochondriasis, 314 
Hysteria, 305 

Hysterical convulsions or fits, 306 

— paralysis, 306 

— retention of urine, 306 

IcK, evil firom excessive use of, 68 1 

— drinks cause dyspepsia, 206, 681 
for the sick, 700 

— poultice, 723 

— water, substitute for, 724 
Idiosyncra^, 7, 38 

Iliac passion, 131, 134 
Imperial drink, 741 
Impetigo, 397 

Indigestion, vide Dyspepsia, 197 
— • during pregnancy, 356 
Infantile diarrhoea, 172 

— remittent fever, 263 

— intermittent fever, 258 

— paralyris, 844 

Infant^ management of, 632 

— angePs whisper, 145 

— bath for, 638, 636 

— bladder irritable, vide Acid urine, 
639 

blebs on, 898, 689 

— bowels, contents of, 635 

— breasts, swollen, of, 637 

— bronchitis of, 105 
ftW teething, 107, 437 

catch in the breath of, 146 


Infants, cleanliness and dryness neces- 
sary for, 686 

— cleft padate of, 638 

— clothing of, 636 

— cold in the head of, 688 - 

— constipation of, 138 

— convulsions of, 145, 148 
cry of, characteristic, 640 

— cyanosis of, 638 

— digestive organs of, 642 

— drivelling of, danger from, 107, 687 

— examination of, 640 

— expression and demeanour of, 640 

— eyes, colour of, 641 

— feeding of, 641, 646, 651, 652 
artificially, or hand-feeding, 

643, 647, 651 

bottle, 650 

use to be taught, 646 

— over-feeding of, 417, 661 

— when other food than milk may be 
given to, 652 

— food, animal, 653 

fannaceons, 049, 652 

malt, 653 

amount required, 661 

how soured, 417, 651 

— glare injurious to eyes of, 632 

— band-feeding of, 643 

— Ijead and face, alterations of shape of, 
628, 638 

— health of, in India, 641 

— how to hold, 632 

— injections for, 727 

— inwards fits of, 145 

— jaundice of, 640 

— la\ette for, 618 

— lungs, infiammation of, 828 
during teething, 487 

— maladies which may occur to, 637 

— malted food, 653 

— medicine for, 634 

— milk, proper food for, 641 

condensed, or Swiss, for, 651 

how peptonised, 649 

— navel, rupture of the, 594 

string, management of the, 632, 

633 

ligature for, 618 

bleeding from the, 688 

erysipelas of the, 221, 688 

proud fiesli in, 688 

ulceration of the, 638 

— new-born, management of, 682 
resuscitation of stillborn, 687 

— night screaming of, 146 

— nine-day fits of; 146 

— ophthalmia of, 688 

— premature birth of, 618 

— red or yellow gum of, 640 
— > rules for feeding, 650 
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Infants, rupture of, 694, 689 

— saliva of, 642 

— spina bifida of, 689 

— stillborn, 687 

— sufibcation of, 639 

— sucklinjr, periods for, 635 

— susceptibility of, to opium, 7, 715 

— tears of, 641 

— tetanus and lock-jaw of, 638 ^ 

<— thrush of, 639 

— tongue tied, 639 
urine, retention of, 640 

acidity of, 639 

— venereal disease of, 458 

— vomiting of, 640 

— washing of, 633 

— walking, time for, 665 

— warmth necessary for, 632, 630 
-- water, pure, necessary for, 650 

— weaning of, 653 

— weight and length of, 641 

— wet nurse for, 644 

nursing of, 645 

Infiammation, 308 

— defensive, 587 
Infiaenza, 809 
Injections, or enemas, 726 

— mode of administering, 727 

— digested, 728 

— nutrient, 728 

— syringe, substitute for, 727 

— h.v poaermic, 341 

Iiyuries, immediate and general treat- 
ment of, 497 
Insolatia, 424 
Insomnia, 408 

Instruments, surgical, required for 
medicine-chest, 490 
Intermittent fever, 251 

— headache, 294 

Internal organs, position of, 29, 80 
Inward fits of infants, 145 
Iodide of potassium, effects of, 711 
Iodine paint, how to use, 729 
Ipecacuanha, powder of, 14 

— emetic, 14, 15 

— wine of, 15 

— compound powder of, 12 
Iritis, 225 

Iron, effects of, 24, 51, 720 

— carbonate of, 720 

— citrate of, with quinine, 720 

— dialysed liquid, 720 

— tincture of, 720 

— sulphate of, 8, 24 
Irrigation, to produce cold, 728 

— danger of profuse, in gardens, 676 
Itch, 898 

— grocers’, 397, 402 
~ bakers’, 897 

— bricklayers’, 897 


Itch, dhobees*, 892 
Malabar, 892 
Itching, or prurigo, 894 

— of the private parts, 365 

Jaundice, 810 

— malignant, 311 

— of infants, 640 

pregnancy, 362 

Joints, inflammation of, 311 

the hip, 312 

knee, 313 

— hysterical, 314 

— stiff, 597 

— wounds of, vide Punctured WoundsL 
601 

Jungle fever, 258 
Kafook, 2, 23 

Kidneys, infiammation of the, 814 

— degeneration of, 100 

— injuries of the, 603 
Kink-cough, 464 
Knock-knee, 314, 371 
Koochia, 586 
Kreat, uee of, 701 

Lachrymal duct, affections of the, 223 
Labour, natural, 618 

— pains, false, 621 

— bandage after, 617, 621 

— bleeding before and after, 620, 628 

— clothing after, 626 

— convulsions during or after, 629 

— different kinds of, 621 

— emphysema after, 629 

— food after, 623 

— laceration of the perinieum in, 629 

— milk fever after, 629 

— precautions previous to, 616 

— preparation for, 617 

— presentation of the cord round the 
neck, 627 

breech in, 627 

twins, 627 

of the feet in, 627 

face in, 628 

hand in, 628 

— state of bowels before and after, 616, 
619, 622 

breasts before and after, 616 

624 

— swelled legs after, 631 

— treatment during, 619 
after, 621 

— urine, passage of, before and after 
619, 622 

Lancet, abscess, 490 ^ 

— gum, 434, 491, 492 

■— vaccinating or bleeding, 491, 492 
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Lancing of tbe gums, 484 
Larynx, inflammation of the, 815 

chronic, 817 

Landanum, dose of, for children, 715 
Lawn-tennis leg and arm, 586 
Lead, nitrate of, 784 

— colic, 134 

— paralysis, 344 

— poisoning, 134, 344, G84 
Leather throat, 177 

~ plaster, 496, 729 
Leech-bites, bleeding from, ul2 
Leeches, how to apply them, 781 

— swallowed, 551 
Legs, swelling of the, 428 

during pregnancy, 859 

Lemonade, huw to make, 741 
Leptothrix buccal i", 448 

Lepra, vide Scaly Eruptions, 402 
Leprosy, 317, 403 
Leucocythaemia, 51 
Leucoderma, 888 
Lice, 618 

Lichen tropicus, or ‘ prickly heat,’ 394 
Liebig’s soup, 741 
Ligatures, 492, 497 
Light, sanitary influence of, 47, 381 
Lightning, 583 

— rules to avoid injury from, 584 
Lime-water, how made, 712 
Liniments, 724 

Linseed tea, how to make, 742 
Lint, use of, 497 
Liquor, 685 

-- effects of, 161, 163, 189, 685 

— total abstinence from, not recom- 
mended, 686 

— amount the system can appropriate, 
687 

— arsenitis potassae, 673, 721 

Litbic, or uric acid, vide Accumulation 
of Fat, 237 ; Gout, 282 ; Gravel, 286 
Litmus paper, use of, 288, 367 
Litter, how to construct a, 499 
Liver, position of the, 31 8 

— causes of diseases of the, 318, 666, 
677, 692 

— acute inflammation of the, 319 

— abscess of the, 322 
in dysentery, 190 

— chronic inflammation of the, 821 

— cirrhosis of the, or • gin drinker’s 
liver,’ 163, 322 

— congestion of the, 318 

— headache, 292 

— neuralgia of the, 324 

— torpor of the, 319 
Loek-jaw, vide Tetanus, 489 
Locomotor ataxy, 342 
Long sighV231 

Lofli of voice, ptde Hoarsenees, 449 


Lotions, 728, 726 
Lumbago, 324 

Lungs, inflammation of the 82 

in children, 328 

teething, 437 

— emphysema of the, 330 

— tuberculosis of the, 142 

— bleeding from the, 411 

— injury of the, 602 
Lupus, 403 


Mad dog, vide Hydrophobia, 300, 606 

symptoms characterising a, 802 

Maggots in the nose, 488 

— in wounds, vide Wounds, 601 
Magnesia, citrate of, 15 
Malabar itch, 392 

Malaria, 252, 658, 670 

— bacillus, 252 

— presumed nature of, 252 

— where produced, 252 

— how produced, 252 

— when prevalent, 252 

— characteristics of, 252 

— how to guard against, 253, 67 1 

— present in water, 252, 674 

— may be absorbed by llie skin, 674 

— more powerful at night, 674 
near the surface of the enrlli, 

674 

— trees prevent passage of, 675 

— respirator for, 671 

— fallacy of the theory of, 252, 253, 670 
Malarious fevers, 252 

post partnm, 620, 630 

— cachexia, 51, 267 

— localities, 252 

Mai des montagnes, 669 
Malt food, 653 
Mania, puerperal, 631 
Marshes, dangers of, 671 
Masked malarious fever, 61, 266 
Massage, 731 
Mea«le‘«, 331 

— German, 331 

— distinction of, from small-pox, scarlet 
fever, and roseola, 832 

Measure-glass, minim, 4 
ounce, 4 

Measurement of fluids, rough, 5 
Measures used in compounding medi- 
cines, 3 

Meat, characteristics of good, 684 
Medicine-case, contents of, for India, 1 
Medicines, portable, 28 

— in tabloid form, 28 

— action of, how affected, 7 

— bazaar, or Indian, 2, 21 

— compounding of, 3 

— doscription of, 9 
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Medicines, doses of, 6 

— dropper for, 4 

— Latin names of, 2 

— native names of, 2 

— mode of administering to children, 641 

— patent, value of, 38, CIS 

scales, weights and measures for, 3, 4 
Megrims, 292 
Melasma, 51 
Menorrhagia, 474 

Menses, time of appearance and cessa- 
tion, 4G8 

Menstruation, disorders of, 4C8 
Mesenteric disease, 67 
Mercury, effects of, 7, 711 

— salivation from, 373 

Microbe, of cholera, 120 ; of cry‘«ipelns, 
220 ; of relapsing fever, 250 ; of 
scarlet fever, 374 
Migraine, 294 
Miliaria, 399 

Milk or miliary fever, 629 

— human, composition of, (i44 

— animal, compodtion of, 647 

— composition of, changed bv diet, 626, 
646, 648 

— condensed, u^e of, 651 

— diet, 700 

in dyfcntery, 194 

in typhoid fever, 244 

— dispersion o^ 654 

— fresh, importance of, 619 

— how to prepare for infant’s food, 648 

— leg, vide Phlegmasia, 631 

— may convey cholera germs, 120 
seat let fever, 374 

— impure may excite choleraic symp- 
toms, 122 

— soured, may disorder stomach, 417 

— precautions against sour, 649 

— suet for ^valids, 742 

— scanty, 648, 655 

— superabundance of, 655 

Mineral waters, active medicine in, 20 

Minims and drops, 4 

Minim measure, 4 

Miscarriage, 362 

Mixed cinchona alkaloids, 20 

Moles, 334 

Monthly courses of females, 468 

delay of, 468 

painful, 472 

excessive, 474 

stoppage of, 468 

Moon, diseases supposed to be caused 
by, 835 

— blindness, 336 

— dropsy, 336 

— fever, 336 

— paralysis, 885 ; of bladder, 836 
rJieamatism, 335 


Moore’s test for sugar, 164 

Morning sickness, 357 

Mortification, 387 

Mother’s marks, 334 

Mouth, disease of the, vide Thrash, 446 

— ulcer of the, vide Salivation, 872 ; 
Dyspepsia, 200 ; Scurvy, 381 ; Vene- 
real, 458 

— stings of the, 611 
Muco-enteritis, 173 
Mumps, 338 

Muscas volitantes, or spots before the 
e^es, 231 

Muscu’ar atrophy, 343 

— rheumatism, 370 
Mosquito-stings, 611 

— cause of elephantiasis, 216 

— cause of iilaria in blood, 612 
Mustard poultice, 728 

— for children, 728 

— leaves, 728 

— emetic, 717 
Myxmdema, 280 


NjBVUS, 334 

Nails, diseases of the, 339 

— foreign bodies nuder, 552 

— pinches of the, 600 
Nausnadur, or Nissadal, 21 
Navel, rupture at the, 594 

— ulceration of the, 638 

— erj sipelas of the, 221 

— bleeding from the, 688 

— proud flesh in the, 638 
Navel-string, management of, 632, 633, 

638 

Neck, broken, vule Fractured spine, 567 
Needle, curved, 491, 492 

— swallowed, 550 

— in the skin, 552 
Nephriiis, 314 
Nervous system, the, 340 

— disease, 340 

— headache, 292 
Nervousuess, 340 
Nettle-rash, 387 

— — eruptions resembling, fiom co- 
paiba, 281 ; from quinine, 18 

Neuralgia, 341 

— of the face, 294 

— of the liver, 324 

— of the side, vide Pleurodynia, 355 
Nine-day fits of infants, 145 
Nipples, sore, 97 

Nitrate of amyl, for epilepsy, 219 
Nodes, vide Venereal disease, 458 
Noli-me-tangere, 403 
Noma, 112 

Nose, maggots in the, 488 ^ 
foreign Ijodies ip the, 546 
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Nose, bleeding from the, 510 

— fracture of the bones of the, 658 
«-> polypus of the, 856 

— mimmer, 462 
Nostalgia, 305 
Nursing and nurses, 702 

— of infants, 632 

— bottles, 650 

Oatmeal for invalids, 742 
Obstructions of the bowels, 82 
Oldium albicans, 447 
Ointments, 725 

Onychia, vide Diseased nails, 340 
Opacity of the cornea, 233 
Ophthalmia, 227 

— granular, 230 

— purulent, 228 

— of new-born children, 038 

— tarsi, 222 
Opiate medicines, 719 

Opium, camphorated tincture of, 2, 16 

— with ipecacuanha powder, 2, 12 

— poisoning by, 586 

— small doses of, for children, 7, 715 
Organs of the body, 29, 30 
Ovarian dysmenorrhoea, 472 
Over-nursing, 656_ 

\/VUl*VAVTf Va/7 

Oxaluria, 341 


Pad, graduated, for stopping bleeding, 
605 

Pain, a symptom of disease, 87, 342 

— different kinds of, 342 
Palpitation of the heart, a symptom of 

disease, 87, 297 
Panada, 742 
Paralysis, 842 

— alcoholi<^ 843 

— apoplectic, 53 

— of bladder, 74, 336 

— from brain injury, 342 

— creeping, 842 

— diphtheritic, 185, 345 

— face, 844 

— hysterical, 806, 345 

— infantile, 344 

— lead, 844 

— moon, 335 

— progr^ive, 348 

— scrivener’s or writer’s, 346 

— from spinal disease, 842 

mjury, 342, 666 

Paralytic hydrophobia, 304 
Paraphymosis, 280, 346 
Parasitical growths, vide Bingwonn, 

889 ; S^d head, 399 ; Thrush, 446 
Paregmic, 16 

Passions, conduct of the, 695 


Peach cold, 66 

Peenash, or worms in the nose, 488 
Pemphigus, or pompholyz, 898 
Perinssal abscess, 44, 421 
Perinieum, laceration of, 629 
Periodicity, 252 
Peritonitis, 79 

Peruvian or cinchona bark, 17 
Phlebitis, 466 
Phitkari, 2, 21 
Phlegmasia dolens, 631 
Phthisis, 142 
Phymosis, 280, 346 
Piles, 847 

— during pregnancv, 360 

Pills, 2, 17, 707 ' 

Pityriasis, 402 
Plague, or peatis, 351 
Plaster, 196 ; leather, 496, 729 
Pleurisy, 352 

— chronic, 363 
Pleurodynia, 352, 855 
Pneumonia, 326 

in children, 328 

during teething, 437 

Pocket-cBse, surgical, contents of, 491 
Podophyllum, 2, 16, 707 
Poisons, Indian, prominent symptoms 
caused hy, 586 

Poisons and antidotes, 585, 586 
Poisoning by aconite, 686 

acids, 685 

alkalies, 686 

— — arsenic, 585, 686 

— chronic, 267 

chloral, 11 

copper, 586 

chronic, 685 

dbatura, 586 

gases, 686 

hemp, 586 

lead, 134, 585, 684 

opium, 586 

prussic acid, 686 

quinine, 267 

strychnine, 586 

tinned provisions, 122, 684 

— of the blood, 587 
Pollen fever, 66 
Polypus, varieties of, 855 

— of the ear, 215 

nose, 856 

rectum, 365 

privates, 866 

Pomegranate, 8, 25 

— decoctions of, 26 
Pompholyx, 898 
Poppj water, 722 

Porngo favosa, vide Scald Head, 400 
Port-wine mark, 834 
Potash, nitrate of, 3, 26 
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Potasdumf bromide of, 9 
iodide of, effects of, 711 
Pot-belly, 414 
Poultice, 721 
■— bran, 721 

— bread, 722 

— charcoal, 722 

— linseed meal, 722 

— mustard, 728 

— ice, 723 
Pregnancy, 614 

— duration of, 614 

— method of reckoning, 614 

— signs of, 615 

— diseases of, 356 

— alterations of disposition in, 357,615 

— bleeding during, 628 

— cramps during, 360 

— faintness and palpitation during, 
357 

— indigestion during, 356 

— irritation of the bladder in, 361 
rivates in, 362 
reasts in, 360 

— itching in, 366, 394 

— jaundice in, 362 

— miscarriage during, 362, 618 

— morning sickness during, 357, 615 

— premature delivery during, 618 

— piles during, 360 ^ 

— swelling of the legs during, 359 

— face, 359 

— tooth-ache and salivation, 359 

— treatment during, 616 

— urine, retention oij in, 36 1 
— ■ varicose veins during, 360 
Prescriptions, 707 

Prickly heat, 394 

Privat*e parts, foreign bodies in the, 552 

female, affections of, 361, 864, 365, 

462 

irritation during pregnancy, 

362, 365 

itching of the, 365 

noma of the, 112 

occlusion of the, 366 

polypus of the, 856 

— — male, affections of the, 364, 395, 
457 

herpes of the, 895 

injuries of the, 684 

Probang, 660 
Probe, 490, 491 
Progressive atrophy, 343 
Prostate gland, enlarged, 866 
Proud flesh, 285 
Provisions, preserved, 684 
Prurigo, or itching, 394 

— formicans, 895 

— hyemalis, 895 
Psoriasis, 401 


Puerperal fever, 680 

— mania, 631 

Pulse, characteristics of the, 81 

— relation of temperature, breathing, 
and, 86 

Punkah, use of the, 663, 677 
Purgative prescriptions, 707 
Purpura, 382 
Pustules, 386, 399 
Pustular eczema, 397 
Putrefaction, 732 
Pyaemia, 687 

Pyrosis, or water brash, 204 


Quickening, 615 
Quinine, 2, 17 

— action of, 17 

on the womb of, 17 

— cinchonism from, 18 

— doses of, 19 

— in fevers, 19 

— poisening by, 267 

— prophylactic use of, 18, 620, 678 

— susceptibility to, 7, 18 
Quinsy, 445 


Rabies, or canine madness, 302 
Ragnai), 339 
Railway spine, 624 
Rainfall in India, 657 
Hashes, 386, 387 
Raw meat soup, Liebig’s, 741 
Rectum, polypus of, 355 
Red fever, or dengue, 269 

— gum, 387, 640 
Respiration, 32 

— of children, 32 

— relation of temperature, pulse, and, 

— artificial, vidv Drowning, 642 

— physiology of, 665, 695 
Respirator for malaria, 671 
Retention of urine, 420 

hysterical, 806 

in pregnancy, 361 

infants, 640 

Rheumatoid arthritis, 370 
Rheumatic fever, 867 

— gout, vide Rheumatism, 870 

— headache, 296 
Rheumatism, acute, 867 

— affecting the heart, 868 

— chronic, 870 

— gonorrhoeal, 280 

— muscular, 370 

— scarlet, vide Dengue, 269 
Rhinopliyma, 452 

Rice water, how to make, 74^ 
Rickets, 371 ^ 

Rider’s bone, or sprain, 588 
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Rigoia, or shivering, 38() 

Bindee ka tail, 2, 23 
Bing tight on finger, 552 
^ngworm, of the head, 389 

— of the body, 392 

beara, ride Sycosi*, 401 

— crusted, vide Scald head, 400 

— Indian names for, 892 
Boilers, or bandages, 493 
Roman wormwood cold, 65 
Rose cold, 65 

Koseola, or rose rash, 887 

— premonitory of small-pox, 387 

— during teething, 436 
Uotheln, 334 

Round worm, 482, 485 
Running scall, or eczema, 396 
Rupture, or broken belly, 589 

— distinctions from hydrocele and vari- 
cocele, 593 

— infantile, 594 

— at the navel, 594 

— reducible, 689 

— irreducible, 689, 590 

— strangulated, 589, 591 

— of the spleen, 695 


Saccharin in diabetes, 166 

dyspepsia, 206 

Sal ammoniac, 21 
Salivation, 372 

— mercurial, 373 

— during pregnancy, 359 
Salt as an emetic, 717 

— rheum, vide Eczema, 397 
Saltpetre, 26 

Sal volatile, 1, 8 
Santonin, 7, 486 
Scabies, 393 
Scald head, 399 
Scalds and bums, 6 1 7 
•— of the throat, 620 

— from corrosive liquids, 520 
sequel of, 520 

Scales, or scaly eruptions, 386, 401 
Scall, or crusted tetter, 397 
Scalp, wounds of the, 601 

— blood tumour of the, 617 
Scarlet fever, or scarlatina, 873 

— rheumatism, vide Dengue, 269 
Sciatica, 378 

Scissors, surgical, 491 
Scorbutic ulcer, 385 
Scorpion sting, 610 
Scrivener's palsy, 345 
Scrofula, 379 
Scurvy, 880 
~ latent,<B80, 381 
Scurf, 291 
Sea-sickness, 885 


Secondary symptoms, 458 
Sedative medicines, 714 
Seidlitz, or effervescing draught, 713 
Senna, 27 

Shingles, vide Herpes, 896 
Ships, passenger, requirements of, 670 
Shivering, 37, 386 
Shock or collapse, 520 

— catheter, 493 
Shora, 26 
Short sight, 230 

Shoulder, injuries of the, 529, 561, 562 
Sick, nursing the, 702 

— changing the bed of the, 703 

clothes of the, 703 

sheets of the, 703 

— feeding the, 704 

— moving the, 703 

— position in bed of the, 704 

— raising the, 701 

— use of bed-pan for the, 704 
Sick-room, management of the, 697 

appearance of the, 697 

aspect of the, 698 

cleanliness of the, G98 

conservancy of the, 699 

deodorisation of the, 699 

dietetics of the, 699 

disposal of dejections from the, 

699 

nurses in the, 702 

j!)osition of bod in the, 698 

quiet of the, 705 

temperature of the, 705 

ventilation of the, 705 

visiting the, 706 

Sickness of pregnancy, 357 
Silk ligature, 492, 497 
Silver, nitrate of, use of, for eye affec- 
tions, 230 

Sinus, or fistula, 44, 271 
Skin disease, 386 

during teething, 485 

syphilitic, 458 

— structure of the. 289, 674 

— may absorb malaria, 674 

— foreign bodies in the, 651 

— injections beneath the, 841 
Sleep. 681 

Sleeping in the open air, 664} 682 
Sleeplessness, 403, 681 
Sloughing, or mortification, 887 
Small-pox, 404 

modified, 418 

prevention of, 407 

pitting in, 407 

Snake-bite, 607 
Sneezing, spasmodic, 65 
Soda, smphate of, 2Q 

— water contaminated, 681 
SomnambuUsm, 409 
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^Soothing applications, 724 
ik>re-throat, 442 

— as a sign of disease, 37, 442 

— clergyman’s, 443 
Spasms, 409 

— in the stomach, vidx. Colic, 181 
legs, 360, 409 

— of the heart, 298 
Spasmodic cataiTh, 65 

— sneezing, 66 

Spatula, or blunt knife, 490, 492 
Spectacles, best colour for, 232 
Speculum for the ear, 210 
Spermatorrhoea, 364 
Spine, protection of the, from heat, 661 

— concussion of the, 624 

— curvature of the, 410 

— dislocation of the, 556 

— fracture of the, 666 

— malformation of the, 639 

— railway, 624 
Sphygmograph, 82 
Spirillum fever, 249 

— in the blood, 250 
Spitting of blood, 411 

— from lungs, 411 

stomach, 411 

Spleen disease, 412 

— rupture of the, 696 
Splints, mode of applying, 564 
Sponge, use of, 497 

— antiseptic, 497 

Spots before the eyes, 231 
Sprains, or strains, 696 
Sprue, 170 
Squinting, 232 
Starch bandage, 729 
St. Anthony’s fire, 220 
St. Vitus’s dance, 422 
Steel wine, 720 
Stiflf joints, 697 

Stiff neck, vide. Rheumatism, 370 
Stillborn, 637 

Stimulating applications, 725 

— gargles, 726 

Stitches, how to apply to wounds, 699 
Stomach-ache, vide Colic, 131 
Stomach, disorders of the, 415 

in children, 417 

during teething, 437 

distinctions of, in children, 418 

— bleeding from the, 411 

— cancer, 111 

— cou^h, 202 

foreign bodies in, 551 

— headache, vide D3'8peptic Headache, 
291 

— secretion of the, 202 

— ulcers of the, 411 
Stone apple, 22 

Stone in the bladder, 73 


Strait-waistcoat, 160 
Stramonium, 3, 27 
Stretcher, how to make a, 499 
Stricture, 419 

of the gullet, 419 

rectum, 419 

urethra, 419 

permanent, 419 

spasmodic, 420 

Strychnine, poisoning by, 586 
Stunning, vide Concussion, 622 
Stve, 222 

Suckling, 626, 642 

— diet during, 626 

— posture during, 625 

— time for, 635 

— exhaustion from, 655 
Sudamina, 399 
Suffocation from heat, 426 

— of infants, 639 
Suffocative breast pang, 298 
Sugar, Moore’s test for, 164 
Sulphur, 28 

— fires for cholera, 128 

— use of, as a disinfectant, 738 
Sun-stroke, 424 

— varieties of, 424 

— premonitory symptoms, 424 

— pain, 294 

— fever, 239, 427 

— riower, use of the, 675 
Swelling of the legs, 428 

during pregnancy, 859 

face during pregnancy, 359 

Sweet spirits of nitre, 2, 13 
Sycosis, or chin-whelk, 401 
Syncope, 234 

— from heat, 424, 425 
Syphilis, 467 
Syringing the ear, 210 

— hypodermic, 841 


Tabks mesenterica, 67 
Tabloids, medicines made into, 28 
Tamarind drink, 743 

— whey, 748 
Tape-worm, 482 
measle, 483 

Tatty, use and danger of the, 668, 676 
Tea, use of, for the sick, 700 
Teeth, growth of the first set of, 429 
second set of, 437 

— cutting of the, 483 

— wisdom, cutting of the, 487 

— breeding of the, 432 

— extraction of the, 450 

— injuries of the, 598 ^ 

Teething, 429 * 

— maladies occurring during, 435 

— lancing gums during, 434 



762 


INDSZ 


Tel€graphiBt*s cramp, 845 
Tonperatare of the body, 83 

— of children, 85 

— of Natives in India, B4 

— bow to be ascertained, 33 
<— different^ of, in diseases, 36 
Temperature, relations of pulse, breath- 
ing, and, 36 

— of Indian climates, 657, 668 

— of baths, 780 

Tenaculum, description and use of the, 
491, 492 

Tereai fever, 2,58 

Testicle, inflammation of the, 438 

ftonorrhccal, 280, 282 

from mumps, 388, 488 

— cancer of the. 111 

— injuries of the, 584 
Tetanus, 439 

— infantile, 441 
Tetter, or herpes, 395 

— crusted, or impetigo, vule Eczema, 
397 

— dry, or psoriasis, 401 
Thatch, rotten, to be avoided, 075 
Thermantidote, use and danger of, 663, 

677 

Thermometer, clinical, description and 
use of the, 3 1 ; watch-shaped, 35 
Thirst, 87, 442 
Thread-worms, 486 

Throat, sore, a symptom of disease, 37, 
442 

— diseases of the, 442 
•— sore, clergyman’s, 443 

— cut, 604 

— elongation of the uvula of the, 144 ; 
in dyspepsia, 202 

— enlarged tonsils of the, 445 
•— foreign bodies in the, 5 18 

— gathering of the, 415 

— hoarseness of the, 4 13 

— inflammation of the, 41 1 
•— scalds in the, 520 

— stings in the, 61 1 

— ulceration of the, 445 

Thrombi, rrefe Inflammation of Veins, 
456; Blood Poisoning, 587 
Thrush, or aphtbse, 146 
Tic douloureux, 298 
Tiger bites and scratches, 606 
Tinea of the eyelids, 222 

— tonsuraus, 389 
Tinned food injurious 684 
Tobacco smoking, 672 

— — - may cause dyspepsitu 201, 206 
Toes, blisters and ulcers of the, 515 
Tongue, characteristics of the, 86 

ulcers ofi^e, 452 
Tonic medicines, 719 

for convalescent", 701 


Tonsils, enlargement of the, 445 
Toothache, 448 

— daring pregnancy, 859 
Tooth-drawinsr, 450* 

— powder. 449 

— rash, 387 
Tourniquet, 497 

— stick and handkerchief, 609 
Tow, use of, vide Sponge, 497 
Treatment advised, in^ntion of, 3 
Trees, use of, against malaria, 675 
Tropical big-leg, 215 

Truss, choice of, and use of, rP9 
Tubercles, 386, 408 

— in the lungs, 1 12 

brain, 88 

Tubercular meningitis, 88 
Tuberculosis, 88 

Tumours, 452 ; of an artery, 452 ; of 
the bladder, 74 ; of the nose, 452 ; 
of the scalp, fatty, 152 ; of the scalp, 
blood, 517 

Turban or puggree, uses of the, 660 

Turpentine stupe, 728 

Twin births, 637 

T}-pbliti8, 81 

Typhoid fever, 239, 240 

Typho-raalarial fever, 239, 261 


Uloer, 453 

— of the anus, 272 
cornea, 233 

— gouty, 288 

of the legs, from varicose veins, 456 
navel, 6.38 

— scorbutic, 385 

— of the stomach, 41 1 

toes and heels, 515 

tongue and mouth, 452 

tliroat, 445 

venereal, 457 

— tongue, vide Salivation, 373 
womb, 480 

Uneniia, 55 

Urethra, length of tlie, 493 
Uric orlithicacid, vide Aeciimulationof 
fat, 237 ; Gout, 282 ; Gravel, 286 
Urine, diseased and healthy conditions 
of, 87, 463 

— acid, vide Gravel, 288 
— how tested, 288, 461 

alkaline, vide Enlarged prostate, 867 
how tested, 367 

— albumen in, vide Bright’s disease, 
101 

— ammoniacal, vide Inflammation of 
bladder, 72 ; Enlarged prostate. 867 
bile in the, mefe Jaundice, 310 ; Urine, 
disi^nsed conditions of, 453 
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Uriuei bloody, vide Gravel, 285 ; Inflam- 
maticmof the bladder, 71, 72^ Stone in 
the bladder, 73 ; Urine, diseased con- 
ditions of, 464 
— . changes in healthy, 454 

— colour of, 468 

— gravel in, 285 

— inability to hold the, vide Irritable 
bladder, 78 

in children, 460 ; in in- 
fants, 639 

— pregnancy, 361 

— matter or pus in the, 454 

— milky, vide Chyluria, 129 

— when passed painfully, 453 

frequently, 453 

— scantily, 463 

— suppressed, 453 

— quantity of the, 463 

— retention of, 698; from stricture, 
420 ; in pregnancy, 361 ; hysterical, 
306 ; in infants, 640 

— salts in the, 454 

— smell of the, 454 
•— sugar in the, 16 1 

_ spermatorrhoea in the, 364 
^ testing for albumen, 101 

— — — sugar, 164 
Urticaria, or nettle-rash, 387 
Uvula, elongation of the, 202, 414, 


Vaccination, 407 

— benefits from, 407 

when to perform, 407 

complaints after, 221, 107 

Yaccianting lancet, 491 

Varicocele, 464 

Vaso-motor coryza, 65 

Veins, course of the, 600 

and arteries, distinction ot, 503, 504 

— bleeding from, 503 

— inflammation of the, 165 

thrombi, or clots in the, 455, 587 

— varicose or enlarged, 456 

during pregnancy, 359 

Venereal disease, 157 

in children, 458 

Ventilation, importance of, 663, 694, 
784 

of the sick-room, 705 
Vertigo, 277 
Veai^, 386, 389 
Vibrios, 732 

Vomiting, a symptom of disease, 37, 459 

tubercular meningitis, 89 ; 

of small-pox, 404 
pregnancy, 367 

— of chUdren, 89,416, 436 

•— smell, taste, and colour of, instruc- 
tive, 469 


W’Aisi’OOAT, strait, 160 
Warburg’s tincture, 257 
Warts, 460 

— gonorrhoeal, 280, 282 
Wart-pock, vide Modified small-pox, 

408 

Wasp-stings, 611 

Washerman’s or Dhobee’s itch, 392 
Wasting of children, vide Atrophy, 66 
Water, 678 

aerated, often impure, 681 

— brash, 204 

— in the chest, 354 

— choice of, 680 

— cold, or iced, evils from, 681 

— diseases communicated by impure, 
678 

— . distilled, for medicines, 5 

— drinking, importance of good, 678 
filter, construction of, 679 

how to purily a, 679 

— hot, to be used tor ^avel, 288 

— improved supply of, in India, 680 
brackish, may cause c holeraic symp- 
toms, 122 

— means of purifying, 680 

may contain malaria, 262, 674 

pure, importance of, for infants, 650 

how prepared for infants’ food, 650 

Watcr-tlressing lor wounds, 724 
Wax, accumulation of, in the ear, 209 
Weak sight, vide Spots before the eyes, 
231 

Weak ankles, 129, 130 
Weaning, 

Weights used for medicines, 3 
Weight, average, of men and women, 
235 

of infants, 611 

Weird, or milk fever, 629 
Weir Mitchell treatment, 731 
Wells in India, dirty, 678 

Wetnut8e,641 

Wetting the bed by children, 460 
Whites, 162 
White cell blood, 51 

— diarrhoea, 169 

— mouth, 446 

— skin, 388 

— swellii^, 313 
White-wine whoy, 7 13 
Whitlow, 162 
Whoo])ing cough, 46 1 

Wind in the stomach, vide Flatulence, 
273 

of children, 273 

Windpipe, foreign bodies in, 560 
Winter cough, 105 
Woman’s milk, 644 

altered by food, 626, 646 

Womb, diseases of the, 467 
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Womb, inflammation of the, 476 
•— chnwc inflammation or congestion 
of the, 478 

— displacement of the, 478 

— ulceration of the, 480 

— action of quinine on the, 17* 476, 620 
Women, European, liability to disease 

in India, 467 
Worms, 482 

— tape, 482 

— thJK!^, 486 

— round, 485 

— in the blood, 129, 250, 216 

— in the nose and ears, 488, 489 

— in wounds, 601 
Wounds and cuts, 599 

— how to dress, 699, 600 

— antiseptically, 600 

— of the brain, 602 

bladder, 604 

bowels, 603 

— . eyes, 606 

— gunshot, 601 

— of internal organs, 602 

joints, 601 • 

the^dney.eOS 

— > lacerated, 600 
•— of liver, 603 

— — lun^ 602 


Wounds, maggots in, 601 
palm of the hand, 507, 605 

— punctured, 601 

— of the scalp, 601 

spleen, 596, 603 

throat, 604 

tongue, 606 

— from bites of animals, 606 ; camel 
bites, 605 ; cat and dog bit^ 606 ; 
horse bites, 605 ; tiger or bear bites, 
606 

— from the claws of animals : cat, 606 
tiger, 607 

bug-bites, 613 

centifKKles, 610 

flea-bites, 612 

leeches, 612 

lice, 613 

mosquitos, 611 

scorpions, 610 

snake-bites, 607 

wasp and bee stings, 611 

— — other insects and reptiles, 613 
Writer’s cramp, 345 


Ybixow fever, 267 

— gum, 640 

— jaun^ce, 310 
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